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SUMMARY 


This report presents the results of the phase change paint tests of a 
Rockvrell International .00593-scale Space Shuttle Orbiter conducted in 
the Langley Research Center's Variable Density Wind Tunnel. The tests were 
conducted in three parts; 0H-42A, B and C from May 14> to May 18, 1973 > 

May 24, to June 1, 1973, and June 14 to June 15, 1973 respectively. 

The test objectives of 0H-42A and B were to determine the effects of various 
vdng/iuiderbody configurations on the aerodynamic heating rates and boundarjr 
layer transition during simulated entry conditions. Several models were 
constructed. Each varied from the other in either wing cuff radius, airfoil 
thickness, or wing-fuselage underbody blending. Two ventral fins were glued 
to the fuselage underside of one model to test the interference heating 
effects. Simulated Mach 8 entry data were obtained for each configuration 
at angles of attack ranging from 25 to 40®, and a Reynolds Number variation of 
1 X 10^ to 8 X 10^. Eleven, bodyflap, and rudder flare deflections were 
tested on Configuration No. 4. 

Oil flow visualization and Schlieren photographs were obtained to aid in 
reducing the phase change paint data as well as to observe the flow patterns 
peculiar to each configuration. A total of 22 and 64 runs were conducted 
during 0H-42A and B respectively. 

The objective of the 0H-42C tests was to determine the effects of 17® and 34® 
leading edge sweep trimmers on the underbody aerodynamic heating rates during 
simulated entry conditions. Mach 8 data were obtained for angles of attack 
of 25 , 30 , and 35® and Reynolds Numbers of 1, 3, and 6 x 10^. Twenty-four 
runs were conducted during 0H-42C. 
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SUMMARY - Continued 


This report makes no attempt to anal7ze the data obtained, but outlines the 
model description, testing procedure, data reduction, and presents the phase 
change paint data. 

Cognizant personnel include: 

M. Quan Wind Tunnel Operations 

W. Dye Wind Tunnel Operations 

J. Cummings Wind Tunnel Operations 

C . Craig Aerothermodynamics 

H, Gorowitz Aerothermodynamics 
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INDEX OF MODEL PHOTOGRAPHS AND SKETCHES 


Photograph No. 

MODEL # 46-0 Configuration #1 1 
Paint Stripe - Model 4^-0, Configuration 2 
Paint Stripe - Model 46 -O, Configuration #1 3 
Paint Stripe - Model 46 -O, Configuration #1 4 
Model # 46 - 0 , Configuration #2 5 
Model # 46 - 0 , Configuration #3 and #5 6 
Model #46-0, Configuration. #5 and #6 7 
Model # 46 - 0 , Configuration #5 and #6 8 
0H42A Oil Flow 9 


SCHLIEREK PHOTOGRAPHS (ALL MACH 8) 


Model # 46 - 4 , oC= 30 °, RN = 5 X 10^ 10 
Model #46-4BF, - 30% RN = 3 x 10^ 11 
Model # 46-5 ( 17 ® Trijnmer) c< = 30^, RN = 3 x 10^ 12 
Model # 46-6 (34*’ TriDMer) o< = 30 °, RN = 3 x 10^ 13 
Model # 46 - 5 , et = 30% RN = 3 x I 06 , Paint 14 
Model # 46 - 3 , c< = 30 °, RN = 3 X 10^, oil flow 15 

Sketch 16 . Model 46-0 Configurations (#1 through #6) Sketch 16 
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IM)EX OP DATA FIGURES 


TOP CAI'IERA GRIDS 

Figure No. 

Grid for runs 4130 to 4137 

1 

Grid for runs 4138 to 4171 

2 

Grid for runs 4172 to 4176 

3 

Grid for runs 4177 to 4193 

4 

Grid for runs 4271 to 4285 

5 

Grid for runs 4286 to 4292 

6 

Grid for runs 4293 to 4295 

7 

SIDE CAMERA GRIDS 


Grid for runs 4130 to 4137 

8 

Grid for runs 4138 to 4171 

9 

Grid for runs 4172 to 4176 

10 

Grid for runs 4177 to 4193 

11 

Grid for runs 4271 to 4285 

12 

Grid for nms 4286 to 4292 

13 

PHASER CHANGE PAINT DATA - TOP CAMERA 


0H42A; runs 4084 to 4105 

14 to 30 

0H42B runs 4130 to 4193 

31 to 86 

0H42G runs 4271 to 4295 

87 to 102 

PHASE CHANGE PAINT DATA - SIDE CAMERA 


0H42A runs 4084 to 4105 

103 to 120 

0H42B runs 4130 to U93 

121 to 175 

0H42C jTuns 4271 to 4288 

176 to 186 

5 




Model Ifeterial Properties 
Data Reduction Recovery Factors 
Model Designations for Summary Sheets 
Test Data Siimmary Sheets 



NOMENCLATURE 


Cp = Specific heat of model material (BTU/LB®F) 

g = Gravitational constant (32.2 Ibm/lbf ft/sec^) 

h = , Model thin film heat transfer coefficient (BTU/FT^-sec-“F ) 

hg = Theoretical thin film heat transfer coefficient (BTU/FT^sec-^’F ) 

k = Themoconductivity of model material (BTU/FT-sec-®F ) or as noted 

Moo = Tunnel freestreara Mach Nxunber 

Np = Model nose radius (Ft) 

PtoTAL ~ Tunnel total pressure (psi) 
q = Model aerodynamic heating rate 

R = Universal gas constant = 53*35 

Ibm - "R 

t — Time in seconds 


Tg^^, = f&del adiabatic •wall temperature (®F) 

Model initial temperature (®F) 

To=^TOTAL “ Tunnel stagnation temperature (®F) 

Tp 0 = Phase change paint melting temperature (®F) 
Pj. = Prandtl number 


= Angle of attack, degrees 
^ = Ratio of specific heats (1.4) 

= Tunnel stagnation density (lbm/ft3) 
fly — Air density along model wall (Ib^ft^) 




= Stagnation air viscosity (Ibjjj/ft-sec ) 

= Air viscosity along model ■wall (ib^/ft-sec) 
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NOMENCLATURE - Continued 


Subscr ipt.R 


s — Theoretical 

00 = Freestream 

® Stagnation conditions 

aw = Adiabatic wall 

IN s: initial 

w = model wall 

^ ~ angle of sideslip, degrees, 

unless subscripted otherwise 
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TEST FACILITY DESCRIPTION 


The Langley Mach 8 Variable-Density Hypersonic Tunnel Is located in 
Building 1247D and is under the direction of the Aero-Pliysics Division. 
This tunnel is used for fundamental aerodynamic and fluid dynamic inves- 
tigations over large Reynolds number ranges using pressure and heat trans- 
fer measurements. The test medium is air and is heated by a combination 
of Dowtherm and electrical resistance. Model mounting consists of sting 
mount vith injection mechanism. The tunnel has an axially symmetric con- 
toured nozzle. The test section diameter is l8 inches vlth a core of 4 
to l4 inches depending on pressure. It exhausts into a vacuum tank or 
the atmosphere. 

Examples of operating conditions are as follows: 


Stagnation pressure (PSIA)...... 15 to 2930 

Stagnation temperature (‘^r) ll6o to 1510 

Mach Number 7*5 io 8.0 


Reynolds number per foot (l/ft) 0.1 x 10^ to 12.0 x 10^ 
Running time (SBC)^ for 

Exhausting into vacuum tank 90 
Exhausting into atmosphere 600 
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46-0 MODEL DESCRIPTION 


The models tested -were .00593 scale, full-span models of various Rockwell 
International Space Shuttle Orbiter Configurations (Models 46-0). 

Eight orbiter models were provided in six different configurations defined by 
the reference dravdngs below. Configuration #1 uses the I 39 Orbiter Configura- 
tion. Configuration #2 differs from #1 only by the 500-inch leading edge cuff 
radius. Configuration is the same as #1, except for airfoil thickness. 
Configuration #4 is the same as #1, except that the underside of the wing-body 
is smoothly faired to an saucer shape. Configuration and #6 are the same 
as Configuration #4, except with the addition of a 17® and a 34° trimmer 
respectively. Of the eight models, seven were actual test articles, and one 
was painted with a stripe-reference system to facilitate the data reduction. 

The models were cast around a steel sting using the Grumman Aerospace Corporation's 
proprietary Material "G". 

In order to obtain valid melting-rate data, the upper surface of each wing was 
slabbed using two control butt line stations. At B.L. 199.045, the section was 
slabbed in a straight line from the 40 percent chord to a trailing edge thickness 
0.21 -inch. At B.L. 468 . 34» the slabbing was from the 40 percent chord to a 
trailing edge thickness of 0.060-inch. The rest of the wing was slabbed from the 
40 percent chord to a straight line between these two points on the trailing edge. 

The eleven, rudder, and body-flap deflections were separate wedge pieces and 
were glued on when needed. The control surface deflections tested were as 
follows : 
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^6-0 MODFX DESCRIPTION - Continued 


Elevens (both sides): 0* and +10* (positive deflections are 

trailing edge dovm) 

Body flap: 0* and +10* 

Rudder: 20® flare on starboard side only, port 

undeflected. 

Listed belov are the configurations tested: 

No. of 


Models 

Model No. 

Dravi.ng No. 

Components 

3 

46-1 

VL70-000139 

\7^7*%^5^103^22^7^5 

’■ 1 

46-2 

VL70-000139 Mod. 

%7'^7^^ 5^105^2^7^5 

1 

46-3 

VL70-000139A 

^ 17 ^ 71 %? 5%o4%2^7^5 

1 

46-4 

VL70-000139A Mod, 

^ 17 ^ 71 ^ 1 ’ 5^106^2^7 ^5 

1 

46-5 

VL70-000139A +17^ 
trimmer 

5Wi£>5Eg3V7R 

1 

46-6 

VL70-000139A +34° 
trimmer 

B]_7C7M4F5W]^o6^2^7^5%7 


(Reference Sketch 16) 
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space Division 
Rockwell International 


MODEL COMPONEN-T; Body (B^^) 

L . u ' 

GENERAL DESCRIPTION: Basic fuselage for models 46-1, -2, -3, -4. 


Model Scale = O.OO 593 


DRAWING NUMBER . VL70-000139 

DIMENSION: 

FULL SCALE 

Length In, 

1290.3 

Max Widths in* 

267.6 

Max Depth-^-ln. 

244.5 

Fineness Ratio 

^.82176 

Area^ ft^ 


Max Cross-Sectionof 

386.67 

Planform 

Wetted 

Bose 



MODEL SCALE 

7.65148 
1.58687 
1.44988 
4..BS175 

0.01360 
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SD 73-SH-0122 




Space Division 
Rockwei! Internationai 


MODEL COMPONENT: 


GENERAL DESCRIPTION; 3 configurations per lines VL70-000139. Insufficient 
information to complete dimensional data at this time. 

Model Scale = 0.0175 

i _ 

DRAWING NUMBER ; VL70-000139 ■ 

DIMENSION ; , , FULL SCALE MODEL SCALE 

Length (Sta. Fwd. Bulkhead) 432.70 7.57225 

Mox Width (T.E. Bulkhead) 571.40 9.99950 

Max Depth ^o " 

Fineness Rotlo 
Area 


Max Cross-Secfional 
Plonform 

Wetted 

Base 


SD 73-SH-0122 
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space Division 
Rockwell International 


MODEL COMPONENT; OHS Pod (M^) 


GENERAL DESCRIPTION: - OMS 


Pods located on the aft orbiter fuselage. 


Model Scale = 0.00593 


DRAWING NUMBER 

DIMENSION ; 

Length in.- 

Max Width in. 

Mox Depth in. 

Fineness Ratio 
Area 

Max Cross-Sectional 

Plonforrn 

Wetted 

Bose 

(t of OMS Pod 

WP “ 463.9 in. P.S.; WP 400 H 
BP = 80.0 in. F.S. 

Length 1214.0 to I 56 O.O = 346 . 


VL70-0QQ139 

FULL SCALE 

346.0 

108.0 
113.0 


63.9 - 463.9 
in. F.S. 


MODEL SCALE 

2.05178 
0.64044 
113.0 


NOTE: Mjj identical to of 2A configuration except intersection to body 
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Space Division 
Rockwell International 


MODEL COMPONENT: Body Flap (F^) 

GENERAL DESCRIPTION* Body flap located on the lower aft end of the 

orbiter fuselage4 > 


Model Scale = 0.00593 


DRAWING NUMBER 
DIMENSION: 


VL70-Q00139 

FULL SCALE MODEL SCALE 


Lengfh in. 64.70 0 . 5022 ? 

Max Widfh in. 267.6 l.$8687 

Mox Depth 
Fineness Ratio 

2 ■ 

Area ft ' 


Max Cross-Sectional 


Plonform 

U2.5195 

0,00501 

Wetted 



Base 

38.0958 

0.00134 
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model COMPONET^T: <Wio 3>-N^” lightweight orbiter 



Space Division 
Rockwell International 


GENERAL DESCRIPTION ; Orbiter wing for model 46-1 , 

NOTE; Dihedral angle is defined at the lower surface of the wing at the 75.33 percent 


element line pro-lected into a pjLane perpendicular to the fRh . 


Model Scale ■= 0.00593 
TEST NO. 


VL70-000139 

DWG. NO. 


DIMENSIONS : 


FULL-SCALE MODEL SCALE 


TOTAL DATA 

Area, (Theo.) ft^ 

Planform ' 

Span, (Theo.) in. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees (@ T.E. of Eleven) 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Sweepback angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root, (Theo.) B. P.0.0. 

Tip, (Theo.) B.P. 

MAC 

Fus. Sta. of 0.25 MAC 
W.P. of 0.25 MAC 
,B.L. of 0.25 MAC 

EXPOSED DATA ^ 

Area, (Theo. ) ft 
Span, (Theo.) in. BP108 
Aspect Ratio 
Taper Ratio 
Chords 

Root BP108 
Tip 1.00 b/2 

MAC 

Fus. Sta. of 0.25 MAC 
W.P. of 0.25 MAC 
B.L. of 0.25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 

Root b/2 = 0,425 
Tip b/2 = 


2690.00 

2.265 

1.177 

0.200 


3.500 


3.000 


+3.000 


45.000 
-Vo'. '24" 


35.209 


689.24 

T3775T 

aTOT 


TBOT 


299.20 
ife 13~ 


1752.29 

720'.6'H“ 




0.2i^51 


562.40 


137.85 




1185 . 31 


300.20 


0.10 

0.12 


0.09459 

2.265 

1.177 
0.200 
3.500 


y.QQQ 


+3.000 


45.000 

-10.24 

35.209' 


4.08719 

0.81745 

2.81562 

6.74176 

1.77426 

I.O8OO3 

O.O6I62 
4.27363 ^ 
2.058 



3 .- 33 ? 0 3 ... 

0.81745 


2.33067 

7.02889 

hjmi 

0.85250 


0.10 


0.12 


Data for (1) of (2) Sides 
Leading Edge Cuff n 
Planform Area ft 

Leading Edge Intersects Fus M. L. @ Sta 
Leading Edge Intersects Wing @ Sta 
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MODEL COMPONe^T: 


Wing New lightweight orbiter 



\ Space Division 
Rockwell International 


NOTE: Dihedral 


GENERAL DESCRIPTION ; Orbiter wing for Model 46-3 ♦ 

angle is defined at the lover surface of the wing at the 7$, 33-percent element li ne 
projected into a plane perpendicular to the FRL. — 


Model Scale = 0.00593 


TEST NO. 
DIMENSIONS; 


DWG. NO. VL70-000I39A 


FULL-SCALE 


MODEL SCALE 


TOTAL DATA 2 

Area, (Theo.) ft 
Planform 

Span, (Theo. ) in. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees (a 
Incidence Angle, degrees 
Aerodynamic Twist, degrees , 
Sweepback Angles, degrees. 

Leadi ng Edge 
Trailing Edge 
0.25 Element Line 
Chords; , ^ 

Root, (Theo.) B. P.0.0. 
Tip, (Theo.) B.P. 468.341 
MAC 

Fus. Sta. of 0.25 MAC 
W.P. of 0.25 MAC 
B.L. of 0.25 MAC 


T.E. of Eleven) 


BP108 + 468.341 


EXPOSED DATA . 

Area, (Theo.) ft 
Span, (Theo.) in. 

Aspect Ratio 
Taper Ratio 
Chords 

Root BP108 
Tip 1.00 b/2 

MAC 

,Fus. Sta. of 0.25 MAC 
W.P. of 0.25 MAC 
' B.L. Of 0.25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 

Root b/2 = 0.425 
Typ b /2 = 1.00 

Data for (1) of (2) Sides 
Leading Edge Cuff « 

Planform Area ft^ 

Leading Edge Intersects Fus M. L. @ Sta 
Leading Edge Intersects Wing @ Sta 


2690.00 
936.68 
■■ 2.265 
1.17T 


O'. 260 
3.500 


3.00b' 


+3-000 

45.000 

35.209 

137. ■85_ 
...A. 7 ,k..8X- 

299.20 

Ag2.A3 ,.. 

1752.29 

720.68 


2.058 


0.2451 

562.40 

137.85 

393.03 

JLXS.5...3JL 


0.12 


0.12 






0.09459 


TTSET 

TTTr 


TiT SO T r 


3TOT3 

+3.0PP ' 

45.000 

-10.24 

/■-.08719,_ 
0. 81745, ■. 
2.81562, 
6.7L176 
1.77426_ 
1 .08003 

0.06162 

4.27363~ 

2.058 

0.2451 

3.33503 

0.81745 

2.33Q67_ 

7.0288.9- 

■J..7,8Q11. 


0.12 


0.12 


1035.0 


c.oQijgr 

3.3208Q 

,6--1. 3Z5A- 


NOTE: Identical to W^^^ except airfoil thickness. 
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MODEL COMPONENT: 


Wing (W^Q^) — New lightweight orbiter 

■■■oiw— " " ■ ' ■ ■ ■ » l uin ■ t k p , \< 9 itM^m , , ip n ■ ie> i 



Space Division 

Rockwell International 


GENERAL DESCRIPTION; "^“8 Model 46-2. 


NOTE. ^j^Q5 Identical to except 500- inch radius used to connect cuff to wing. 


Model Scale = 0.00593 


TEST NO. 

DWG. N0._ 

VL70-000139 MOD 

DIMENSIONS; 

FULL-SCALE 

MODEL SCALE 

TOTAL DATA 



Area, (Theo.) ft • 



Planform 

2690.00 

0.09459 

Span, (Theo.) in. 


— 5.55451 

Aspect Ratio 

2.265 

2.265 

Rate of Taper 

1-177 

1.177 

Taper Ratio 

0.200 

0-200 

Dihedral Angle, degrees 

3-500 

3-500 

Incidence Angle, degrees 

3-000 

3.000 

Aerodynamic Twist, degrees 

+3-000 

+3. boo 

Sweepback Angles, degrees. 



Leading Edge 

45.000 

45.000 

Trailing Edge 

-10.24 

-10-24 

0.25 Element Line 




Chords ; 



Root, (Theo.) B. P.0.0. 

689.24 

4.08719 

Tip, (Theo.) B.P. 

137.85 

0. '81745 

MAC 

474.81 

2.81562 

Fus. Sta. of 0.25 MAC 

1136.89 

6.74176 

,W.P. of 0.25 MAC 

299-20 

1.77426 

B.L. of 0.25 MAC 

182.13 

1-08003 

EXPOSED DATA 



Area, (Theo.) ft 

1752.29 

0.06162 

Span, (Theo.) in. BP108, 

„ 720. 68 

4.27363 

Aspect Ratio 

2.058 

2 . 058 

Taper Ratio 

0.2451 

0.2451 

Chords 



Root BP108 

562.40 

3.33503 

Tip 1.00 b/2 

137.85 


MAC 

393-03 

2.33067 

Fus. Sta. of 0.25 MAC 

1185.31 

7.02889 

W.P. of 0.25 MAC 

300-20 

1,7.8019 .. 

B.L. of 0.25 MAC 

143.76 

0.85250 

Airfoil Section (Rockwell Mod NASA) 



XXXX-64 

n in 


Root b/2 = 0.425 

U« lU 

0.10 

Tip, b/2 = 

0.12 

0.12 


Data for (1) of (2) Sides 
Leading Edge Cuff 9 
Planform Area ft 

Leading Edge Intersects Fus M« L, @ Sta 
Leading Edge Intersects Wing 0 Sta 
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0.00431 
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Space Division 
Rockwell Internationa! 


MODEL COMPONENT; Wins — Data not availa b le - - . 

GENERAI DESCRIPTIWi: Same as WioU except that the underside of the wing-body 


is smoothly faired to a saucer shapes 


TEST NO. 
DIMENSIONS; 


DWG. N0.__ 

FULL-SCALE MODEL SCALE 


TOTAL DATA , 

Area 

Planfortn 
Span (Theo In, 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees . 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root CTheo) B.P.O.O, 

Tip, (Theo) B,P, 

MAC 

■ Fus. Sta. of .25 MAC 
. W.P, of .25 MAC 
B.L. of .25 MAC 

EXPOSED DATA , . 

■ Area UK'S)) Ft^ 

Span, (Theo) In. BP108 
Aspect Ratio 
Taper Ratio 
Chords 

Root BP108 
Tip 1.00 b 

MAC . ^ 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 

Root b » 


Data for (1) of (2) Sides 
Leading Edge Cuff o 
Planform Area Ft^ 

Leading Edge Intersects Fus M, L. @ Sta 
Leading Edge Intersects Wing (? Sta 
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Space Division 
Rockwell International 


MODEL COMPONENT: ' ^^22^ 

Elevon for W 

GENERAL DESCRIPTION: ^03 104 105 106__ 

VL70-000139 data for (L) of (2) sides 

Modal Scale °° 0.00593 — 

VL70-000139 

DRAWING NUMBER : 

DIMENSIONS: FULL-SCALE "OPEL SCALE 


Area^ Ft^ _ 

205.52 

0.00723 

Soan f GQuival ent) in. 

TST.Ti* 

2.09531 

U U II \ w ^ Mil • V* ■ ■ ^ ^ wamt 

Inb'd equivalent chord 

1X4.78 

0.68064 

Outb'd equivalent chord 

55.00 

0.326I5_ 

Ratio movable surface chord/ 



total surface chord 



At Inb'd equiv. chord 

0.208 

0.208 . 

At Outb'd equiv. chord 

0.400 

0.400 

Sweepback Angles, degrees 



Leading Edge 

0.00 

0.00 

Trailing Edge 

-10.24 

-10.24 

Hinge Line 

0.00 

0.00 

Area Moment (Normal to hinge line)-N-fc 

1548.07 

0.00032 


Product of Area Moment 


^0 
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Space Division 
Rockwell Internationa 


MODEL COMPONENT! Vertical (V^) Lightweight orbiter configuration. 
GENERAL DESCRIPTION? Centerline vertical tail, double -wed g e airfoil v4hh 

rounded leading .edg.^ 


Model Scale = 0.00593 

VL7O-0000139 

DRAWING NUMBER: VL70-000095 


DIMENSIONS ; 

TOTAL DATA 

Area, (Thep.) ft^ 
plan form 

Span, (Theo.) in. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Sweepback Angles, degrees 
Leading Edge 
Trailing Edge 
0,25 Element Line 
Chords: 

Root, (Theo.) WP 
Tip, (Theo.) WP 
MAC 

Fus. Sta. of 0.25 MAC 
W.P. of 0.25 MAC 
B.L. of 0.25 MAC 
Airfoil Section 

Leading Wedge Angle, degrees 
Trailing Wedge Angle, degrees 
' Leading Edge Radius ~in. 

Void Area 
Blanketed Area 


FULL-SCALE MODEL SCALE 


425.92 0.01498’ 


317:7? 

1.675 

Q ..-50.1- 

0.404 


1:8775? 

.Q,iQ2,., 

0.404 


45.000 45.000 

— 56.54^ 

U.ijo • "q.Tjg 


268.50 

535:522 

■CToS 


1.59220 

1.18487 

' 8:57557 

3:76864 

TTSo 


10.000 

iiL22o 


2.00 

13.17 


10.000 

14.920 

0.01186 

0.06046 
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SD 73-SH-0122 


MODEL COMPONENT : 

GENERAL DESCRIPTION: Ru dder for i 



Space Division 
Rockwell International 


Model Scale = 0.00593 

VL70-000139 

DRAWING NUMBER: VL70-000095 

DIMENSIONS: 

FULL-SCALE 

Area,r^ft^ 

106.38 

Span, (equivalent) in. 

201.0 

Inb'd equivalent chord 

91.585 

Outb'd equivalent chord 

50.833 

Ratio movable surface chord/ 
total surface chord 


At Inb*d equiv. chord 

0.400 

At Outb'd equiv. chord 

0.400 

Sweepback Angles, degrees, 


Leading Edge 

34,83 

Trailing Edge 

26.25 

Hinge Line 

34.83 

Area Moment (Normal to hinge line) 

Pt3 526.13 


Product of area and mean chord 


MODEL SCALE 

0>0Q374_ 
1.19193 
0. 54310 
0 . 3014 /^ 


O.LOO 

0.400 

34.83. 

26.25 

34.83 

0.00011 
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SD 73-SH-0122 



MODEL COMPONENT; Trimmer Hi6 


GENERAL DESCRIPTION: Trinmier for configuration 3, per lines 

VL70-O0Q13 9/S5-H-0038I ’ 


Model Scale == .005.93 


DRAWING NUMBER 


DIMENSION ; 

Length 
Max Width 
Mox Depth 
Fineness Ratio 
Area 

Max Cross-Sectional 
Pianform 

Wetted 

Base 


FULL SCALE 

285A.__ 

80.192 


MODEL SCALE 

1.696 

.476 


84.25 


.0029 


Sweep Back Aiigle - Degrees 
Leading Edge Intersects Fus ® Sta 
Leading Edge Intersects Glove ® Sta 


17.0 

566. 0 

847.62 


17.0 
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DSM 387-5 Exp. Date 8/2/73 



MODEL COMPONENT; Trimmer H17 . 

GENERAL DESCRIPTION: Trimmer for Configuration 3 , per lines 



VL7O-OOOI39/SS-H-OO38I 



INSTRU1'4ENTATI0N 


(1) Two 35iam cameras with a shutter speed of l/lO-second were used during 
the tests; one recorded the paint melting characteristics on the model 
bottom surface and the other recorded the melting on the models left 
side (pilot left). 

I 

i 

( 2 ) Phase change paint was used Vith a temperature sensitivity range of 
150°F to 550°F. The paint was thinned with acetone and spray painted 
on the model. Acetone was also used as the cleaning solvent. 

( 3 ) White lead oil mixed with a small amount of motor oil to decrease the 
viscosity was used for the oil flow visualization tests. 

( 4 ) A Polaroid camera was used for detailed photographs after the test. 

( 5 ) A contact thermometer was used for determining the model initial 
temperature , 
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Test Procedure 


The general procedures used during the test are outlined below: 

(1) Prior to each run, the model was cleaned with a solvent, dried, and 
spray painted with phase change paint and installed in the injection 
chamber. 

(2) The model initial temperature was recorded by touching a contact 
thermometer against the model surface. 

(3) After flow was established, two 35nim cameras were initiated just prior 
to injection. This was done to enable the film readers to determine 
when injection started. Continuous pictures were taken throughout 
the entire run until the model was retracted from the test section. 

The duration of the model in the test section was determined by the 
operating conditions and the paint temperature, but usually averaged 
10 to 12 seconds. 

(4) The model was then removed from the injection chamber and more detailed 
photographs of interesting flow or paint melt patterns not clearly 

1 • / 

visible to the 33mm cameras were taken with a polaroid camera. These 
photographs were taken to enhance the 35mm photo coverage. 

(5) After each model attitude change, the paint stripe model was photographed 
with the 35mm cameras for use as an aid in data reduction. The paint 
striping clearly located various X/L locations as well as water planes, 
chords, and spun locations that would have been difficult to locate on 
the bottom camera due to the angle of attack setting. These photos are 
also used for drawing the model outline during the film reading process. 
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DATA REDUCTION 


The isotherm data (data Figures 1 through 184) were obtained by tracing the 
photographed time history of the paint melt lines . The model outline was 
first drawn from the grid model photographs. During the 0H-42C test, it 
was found that by making a cardboard cutout of the model tracing, the time 
required to draw one complete isotherm map (one run) was reduced 30 G^ to 
400^ providing there were more than two nxns at the same angle of attack. 


The frame number of each melt line drav/n was recorded which, in turn, indicated 
the elapsed time of the model from the instant injection started. The time 
at which the model reached the tunnel centerline was also recorded and usually 
occurred around frame 8 or 9. 


The thin film heat transfer coefficients and heating rates were calculated 
as follows : 


First, the adiabatic wall temperature (Taw) was determined. To obtain this, 
the ratio of adiabatic wall temperature to stagnation temperature was calculated 
by: 


Taw 


= .867 + .133 (sin 






= angle between local surface 
and free stream flow, degrees 


where ^ = C4± 0. o< is the angle of attack and 0 is the surface deflection 
relative to the model centerline (usually zero). 

Given Tq, Ta^/ was determined as follows: 


taw = Titt X To 
Tq 
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DATA REDUCTION - Continued 

After was determined, the parameter T was calculated; 

f == - Tin 

Taw - Tin 


With T calculated above, >^3 calculated by iterating the following expression: 


1 - T = e* (l - erf where erf = error function 

Now using ^^detennined above, the thin film heat transfer coefficient (h) 


was calculated: 

The aerodynamic heating rate (q) was then determined by: 
q = h (Taw - Tpc) 

The theoretical thin film heat transfer coefficients and stagnation point 
heating rates were calculated using the equations given below: 
h3 = (.678) (Cp) (P/-^ (Ps>4)-'‘ P- 


Pj. Cp and k for air) 


and. ^e - ^ 2 Rg Tq^I - ^ = velocity gradient 


= 2 


Pi = ■ 

Pa - 

^ aifMg. - Of-I) 


The theoretical stagnation point heating rate q then: 
q = hg (Tj^j - Tpg) 
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PHASE CliANGE PAINT DATA 


The test results are shovm in Figures 1 through l8^- in the fona of heating 
contours. These contours are correlated to heat transfer coefficient ratios 
■fche ratio of local heat transfer coefficient on the model surface 
to the heat transfer coefficient at the stagnation point of a one-foot radius 
sphere at model scale. A list of the tunnel conditions for each run is 
presented in Table 5 in chronological order, 

REFERENCES 

1. Jones, R.A. and Hunt, T.L., "Use of Fusible Temperature Indicators for 
Obtaining Quantitative Aerodynamic Heat Transfer Data", NASA TR-R-230, 
February 1966 

2. Carslan, H.3. and Jaeger, T.C. "Conduction of Heat in Solids", 

Oxford Clarenden Press, 1959 


29 



*NOT]!): 


Where: 


TABLE 1 . MODEL MATERIAL fSOPERTIES 


TpC (°F) 


(BTU/Ft 2 -SEG°*^ - °p) 

>/k p Cp/ 

TPC 


Tests 0 H- 42 A 

Tests OH- 42 B and C 

150 

,0466 

- 

156 

- 

.0513 

175 

.0472 

.0515 

200 

.0478 

.0525 

250 

,0489 

.0529 

275 

,0493 

.0537 

300 

,0496 

.0346 

350 

,0500 

.0557 

4oo 

.0503 

.0570 

i^50 

- 

.0580 

500 

.0506 

.0592 

550 

- 

,06o4 


The material properties listed above vere calculated as follovs: 


yicpCp 




_ >/k p Cp + \/k p Cp 


I in / 


\A p Cp I = iJfeiterial property calculated at the Grumman Aerospace 
Corporations thermal laboratory for material wall temperature, 
y^k P Cjp = r^aterial property at Tj]j (assumed to be 75 °F), 
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TABLE 2 » DATA REDUCTION .RECOVERY FACTORS 



Eecovory Rector, 

‘^Aw/l'o 

Angle of Attack, ‘ 

Vindward View 

Profile View 

25 

.900 

.900 

30 

.910 

.900 

35 

.920 

.900 

l;0 

.932 

.900 
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TABLE 3 . MODEIL DESIGNATIONS FOR SU^^MARY SHEETS 


46-1 = Configuration 

46-2 = Configuration ifS. 

46-3 = Configuration jfy 

46-4 =. Configuration 

46- 4 V = Configuration + ventral fins 

46-4EBF = Configuration ^ less ventral; plus elevens and body flap* 

46-4HE = Configuration body flap only* 

46-4a = Second model Configuration ^ 

46-4abf = 4a plus body flap* 

46-4AEBP = 4aBF plus elevons* 

* body flaps and elevons were tested at 10° on these configurations. 
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TEMP FORM DSM 349 EXP 4— 73 


4 - 

PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


■ TEST TITLE: Spacfi ^i^vrria O^RtrEi? P/^/?5S 

TEST NUMBER: 42 A TEST FACILITY: LKc/\/PT 

TEST DATE: ^/i^/73 TEST ENGINEER: M . ___ 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 

pressure 

(Psi^i) 

Total 

Temp. 

n) 

Temp. 

Cr) 

RNXIO^ 

Phase 

Change 

Temp. 

(°F) 

Model Position 
(degrees) 

Camera 

lAK-ation 

Ft 

o4 


— 

7ofi j 

S/££ 


AOM- 

4L-4- 

.00993 

3 

6>20 

900 

74, 

s 

300 

~50 

C 


C 







89 







130 

&&0 

77 

5 

ZOO 












8 6 







1400 

92f 

73 

h 

400 







— 




87 





i_ 


1400 

915~ 

77 

(o 

ZSO 











B9 







/? 

9'56‘ 

78 

a 

4-00 








— 



- 

B7 







IQS 

ISO 

8! 

/ 

/ra\ 











90 







C.25' : 

OJL 

FlOu7 

5 

- — 

-J 








— 


7f 







/3?0 

930 ' 

73 

4 

400 ^ 

\4o 










- 








1400 

940 

77 

G 

500 





1 






T3 







/ro 

7b O 

3/ 

/ 

ZOO 









d 


" 








no 

800 

76 

/ 

/SO 

1 

■ 


■ 

■ 

1 


1 

1 


J 

i 

: 







/bO 

o/z~ 

1^ 





1 

■ 


■ 

i 

1 


I 

1 

■ 

D% 


r 


f 


r. 

fz9r 

900 



400 

53" 


a 

m 

1 

i 

■ 

Mi 


X axis parallel to stream (+downstre"am, -upstream) 
Y axis (+ right, - left, as viewed from the rear) 

Z axis (+up, -down) 


^ NO TOP P4/9ti/A/. 







TEMP* rORM OSM 3^19 EXP 4-19-73 


PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


TEST TITLE: S 0/^S/rjP/Z C//j^a/ 6-£ P^/A^r 

TEST NUMBER: TEST FACILITY: L J^cAdT 

TEST DATE: "^^^T ENGINEER: H . (^0/9A/ 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 

Pressure 

(psiy) 

Total 

Temp. 

CT) 

T^fT^P. 

w 

RNXIO^ 

Ft 

Phase 

Change 

Temp. 

(°F) 

Model Position 
(degrees) 

Camera 

Ix>cation 

CjL 


4> 

rap 

5m 


A097 


.00593 

a 


935' 

79 

L 

200 

3r 

0 

O 




□ 


4^93 







//>o 

7^0 

77 

/ 

//jT 





n 





d 


4-c99 







//>o 

O/L 

F/OUf 

/ 

— 





h 




1 



4f00 







/4-20 


3/ 

G 

350 

23" 



i 




1 



HO/ 







wm 


9/ 

& 

275' 

1 

■ 

1 

■ 

■ 

1 

1 

1 

1 










/ 6 D 

7 3 S’ 

$z 

/ 

/TO 

■ 

■ 


■’ 

B 

1 

1 


1 









/ 70 

0/1 

F/OIa/ 

/ 

— 

1 

■ 

E 

E 


1 

1 


1 



±l££ 







/7fO 

9/0 



ZOO 

30 

■' 


i 

1 

1 

1 

1 


H 

4/OT 


f 

\ 



r 

/9^o 

970 

B2 

_s _ 

350 

n 

■ 

m 

■ 

■ 

1 

1 

1 


Hi 








1 

_ 



— 

nn 

■ 

■ 

imi' 







— 





■■ 

■ 


Hi 













■ 

El' 

Hll 












■ 

■ 

■ 

a 


X axis parallel to stream (+downstream, -upstream) 
Y axis (+ right, -left, as viewed from the rear) 

Z axis (+up, -down) 




























■EMP FORM DSM 3d9 EXP A-\9-73 


PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


TEST TITLE: SPjPCJt Pf^/?5S . J l/^/nA/&^ fMr Tks r 

TEST NUMBER: 0 4^28 TEST FACILITY: LKZ/>(Dr 

TEST DATE: ^/2 ^//S TEST E NG INEER: fi . QjM/sL 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 

Pressure 

(psi^) 

Total 

Temp, 

(^F) 

Jfu i/a.1 
Temp. 

m 

RNXIO^ 

Ft 

Phase 

Change 

Temp. 

(°F) 

Model Position 
(degrees) 

Camera** 

Ix)Cation 

dn) 

o< 



i 

S/IC 



4/JD 

4 4--/ 

,009/3 

8 

/Z90 

960 

76 

6 

400 

39 

C 


0 







iIZi 

4i> 4- A 






7/0 

74- 

5 

300 












^131 

2 


L_ 



/590 


7& 

6 

900 












AT! ..I, 

4/-.-4A 






&BO 

76 

5 

990 













V--- f ■■ . 

1 46 ^ 

U-— 




kZS 

679 

79 


300 












4/33" 

4L-2 






7LS 

77 

/ 

7 79^ 












f/3L 

44-2 





/55jT I 


79. . 

■ 

490 









— * 



4/57 

44 -i* 





9fo 

929 

9/ 

4 

300 

J 

L-. 



__ 








4/30 

4/,^4-SJ 





h/9... 


,73.1 

3 

7iOO 

3 

0 






_ 




4/37 







129 

-7_9_ 

^ 

33"0 


L 





t- 


_ 



i/4C 

* ^ ^ ^ ^ >— ■ 

44- 4 A 






mm 

79 



390 - 

n 

■ 

1 

■ 

■ 



1 


1 

HI 

4/4/ 

4-6-2 





UZS' 

679 

76 

5 



■ 

1 

■ 

II 



1 


1 

■I 

4/42 

H-4A 


r 

t 

I— 

f/20 

929 

76 

....£— 

500 

L 

1 

Lj 

L 

L 

L 

b 

L 

L 

L 



X axis parallel to stream (+downstream, -upstream) 
Y axis (+ right, -left, as viewed from the rear) 

Z axis (+up, -down) 


if NO TOP 0/iZ9U/^ 

^ NO i5or//^^pf 











THMP FORM OSM 349 EXP 4-19-73 


Tabi.€ H 

PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


TEST TITLE: Of^Bjr£/Z F/^/?5e Chr/^A/&£ P/?,A/r 7^%T 

TEST NUMBER: ^2 R ^TEST FACILITY: L/?C/ V/?r 

TEST DATE: z/?^/.73 TEST ENGINEER: 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 

Pressure 

(psi0.) 

Total 

Temp. 

(«F) 

Ituhi-i 

Ttmp. 

i^F) 

RNXIO^ 

Ft 

Phase 

Change 

Temp. 

(OF) 

Model Position 
(degrees) 

Camera 

Ix:>cation 

o4 


4> 

fop 

[■ -1 



ms 

46-2 

.00S93 

d 


9 /S' 

76 


3S0 

zo 

o 







iM. 

U-4-A 





/65* 

7/0 

75- 

t 

/7S 












mx. 

4^-2 





/6/jT 

?/r 

77 

7 

f’OO 












4/4-^ 

U-4A 





/.S60 

93S’ 

77 

1- 

3SO 












mj 

46-*-? 





6/jT 

9/0 

76 

5 

300 













U-Z 





/6jT 

8/0 


( 

/7S 












im 







/5"7 

ezo 

0/2 

/ 

0/2 












f/5'<3 

__it:±M£ 





63r 

900 

77 

S 

3 SO 












4»/r/ 

46-2 






8 7 S' 

o//. 

6 

O/L 











i' 

4/5'Z 

4£>-4A3F 





/f05~ 

900 


C 

9oO 









1 

,_j 



Wm 

/ 

m 

■ 

m 

■ 

mSSik 

f^O 

85 

J 

Soo 

1 

m 

1 

■ 

1 

■ 

1 

1 

1 

1 



46 - 4ABP 

■ 

■ 

Bi 

■ 

/ b O 

79S~ 

S4 

II 

ZOO 

■ 

■ 

1 

■ 

1 

I 

1 

1 

n 


im. 


■ 

■ 

■ 

&S0 

9/0 

85 

3 

400 

1 

■ 

■ 

■ 

1 

■ 

:i 

■ 

1 

1 



X axis parallel to stream (+ downstream, -upstream) 
Y axis (+ right, -left, as viewed from the rear} 

Z axis (+up, -down) 
















TEMP POrtM DSM 349 EXP 4-19-73 


|AGt_Q H. ^ u’^p) 

PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


TEST TITLE: _,Sp/?CJ^ SjfuTTlE P^/95^ C ///}/]$£ Pa/AJr Tb^T 

TEST NUMBER: j!0> 4 PK TEST FACILITY: LRC,/vDr 

TEST DATE: _ S/Z^/jZ TEST ENGINEER: U, £)rB^ //. Qup)A/ 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 

Pressure 

(psi^) 

Total 

Temp. 

("F) 

lOif/fiyi 

Tef77^. 

RNXIO^ 

Ft 

— 1 

Phase 

Change 

Temp. 

(OF) 

Model Position 
(degrees) 

Camera ' 
IxiCation 

oC 



Fop 

S/ae 


Jiik 


,O059S 


/IBS' 

9/3- 

95 

6 

fro 

30 

O 

o 






4/57 

. . M-.M.BF : . 





fo 30 

B80 

O/i. 

3 













izii 

±Lzl 





.U5 

780 

S ^ 

/ 

//JT 











-r 

vr9 

4b -3 





6 20 

920 

86 

3 

300 












4/60 







a.a 

806' 

66 

} 













mt 

U -3 






800 _ 


/ 

/73 












AIIcZ 

U-! 






?/^ 

89 

4 

35-0 












m3. 

f^-3- I 





/3&S‘ 

SZO 

88' 

6 

330 












4/(ef 

! MM. 






9SS 

83 

5 

230 












MS. 

46-i 





640 

930 

e'3 

3 

25~0 










_ 


ML 

4i-3 





is?o 

720 

83 

& 

4oo 












ML 

u-/ 





/62S 

683- 

83 

7 

4-00 









— ™ 



4/6B 

1 

-L 

[ 

- -- 


/9JD 


80 

-3 

4-00 



] 


> 

uJ 


J 


J 

1 

^ 1 


X axis parallel to stream (+ downstream, -upstream) 
Y axis (+ right, - left, as viewed from the rear) 

Z axis (+ up, -down) 



1 A0W.1C H, 

PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


TEST TITLE: 


TEST NUMBER: 


TEST DATE: 


r /24^/7^ 


TEST FACILITY: Lj 


TEST ENGINEER: fxJ 


Model Free Total 

No, Model Configuration Identification Scale Stream Pressure 

Mach (psi^) 

Number 


H70 


m 


m 


4l7h 


H77 




46 3 


4'6~ } 


H-/ 


L-Z 


t 


Jmir^l RNX 1 0^ Phase Model Position Camera 
Temp Ft Change (degrees) Ix>cation 
Temp. 1 
(°F) 


iZ90 


1360 






HB/ 1 U-47\^Br 


X axis parallel to stream (+downstream, -upstream) 
Y axis {+ right, - left, as viewed from the rear) 

Z axis (+up, -down) 


9Z6T 


9/0 


3/0 


O/L 


0/L 


O/L 


8_3> 


SZ 


85 


85 


3 


63 


63 


Top 5/flc 


50 o 


300 33 


fro 




9-00 


530 


9-00 30 


300 


35~0 


300 


zro 



































































temp rORM DSM 349 EXP 4-19-73 


t A B uC H r/ A/ pj 
PHASE CHANGE COATING TEST DATA SUMMARY SHEET 

TEST TITLE: S?/)Ce 5 HorTLE C^/lA//S^£_3?./^r T^3X— 

TEST NUMBER:' ^/V42/^ TEST FACILITY: LRO.^/'^ OT~ 

TEST DATE; TEST ENGINEER: L/.Dr/^^ /i , Qu/^A/ 


Run 

No. 

Model Configuration Identification 

- - . . - ' 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 
Pressure 
(psi .} 

T otal 
Temp. 
(^F) 

Jnt ^ 
'Te/vyJ. 

RNXIO^ 

Ft 

Phase 

Change 

Temp. 

(°F) 

Model Position 
(degrees) 

Camera 

Ix>cation 

o< 



Top 




4(>-^AEBf 

,OOB1S 

8 

/70 

160 

82 

{ 

/78 

50 

o 

o 






im 

4b- 4A!^Bf 





/bO 

790 

85 

/ 

ZOO 












4m 

- 44B6P. 





653“ 

6/0 

79 

5 

sro 












4fP5' 






^4Q_ 

890 

3/ 

5. 

zso 












4iBi 

4 b ~~ 4B/~ . . 





650 

890 

80 

3 

4TO 












H&7 

4b- 4/^BS/^ 





42 S' 

4oo 

O/l 


o/i. 












ii£f, 

4& - 4-SF 





4 7S^ ' \ 

890 

So 

5 

ZTO 













4b -4dF.__ 





b 7.5" 

685' 

8Z 

5 

SS'O 









L 



4-/9V 

4b-4SF. . . 





430 

895' 

BZ 

J 

S'oo 

1 








C 



Rn 

u - s 


i 


1 

!h4- 

3Q5L^ 

80 

{ 

■2.ro 

. 








L 




4b-S 




1 

1 

1 


\mk 

wm 

1 

zoo 

■ 

1 




■ 

1 

1 

1 

1 


im 

4b-5' 

■ 

■ 

iB 

'lin 

jIlIRSSlili 

9/0 

ez. 

___3 . 

ss-o 

G 

n 


■ 


G 


r 

I 



i 










cz 

z 




X axis parallel to stream (+downstream, -upstream) 
Y axis (+ right, - left, as viewed from the rear) 

Z axis {+up, -down) 










TGMP FORM DSM 349 EXP 4-19-73 


I 4 B <3 M. C r/ <vc^’c/>J 
PHASE CHANGE COATING TEST DATA SUMMARY SHEET 


TEST TITLE: p/7c ^ S/^urTl0 0/^Str^^ d^/^AZ&jS Fp//vr 7fT%7~ 

TEST NUMBER: 0 // 4 TEST FACILITY: lAc/y/PT 

TEST DATE: ^//4/7'? TEST ENGINEER: X Cu»h/AJ£ -S 


Run 

No. 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 
Pressure 
(psi ) 

Total 

Temp. 

(?Rj 

Xf!»hu } 
CP) 

RNXIO^ 

Ft 

\ 

Phase 

Change 

Temp. 

(°F) 

Model Position 
(degi'ees) 

Camera 

lA>cation 

oC 


4> 


%ct 

— 


i27l 

4i-r 

.00543 

8 

63S 

?f5 

es' 

z 

/5b 

50 


o 



“ 



427Z 






^45“ 


?/ 

3 

/5b 








n 

“ 



V73 

4^-5- 





635“ 

895' 

9/ 

3 

275 









” 



j214 







111 

900 

9f 

S. 

ZOO 









_ 



427f 

U-8- 



— 


/J45“ 

920 

(?? 

6 

4^00 












iZJ^ 

4(o- b 





620 

9SO 

90 

3 

350 









“ 



4277 






/.^eo 

940 

38 


/7<r 












4278 







8/0 

90 

1 , 7 _. .. 

/25 









— 


— 

! 

4279 

4kz^ 





i3ir _ 

940 

9’2 

r 

1 6 ‘ 

500 











r 

4280 

4i& "6 





/ 6o 


&9 

/ 

^OO 









— 1 



f28! 

4ki£. 





(ff 

9/4 

O/i. 

-T 

— 










— « 


dZSL 

46- b> 





6 35" 

9/r 


J 

_ 







\ 





mi 


-1 

[ 

] 



T/i,o 

28S 

az 

/ 

250 

J 


1 

1 \ 


> 


J 


J 

mM 

L 



femiMiviMaQ 


X axis parallel to stream (+ downstream, -upstream) 
Y axis (+ right, -left, as viewed from the rear) 

Z axis (+up, -down) . . _ 


4r NO TOP 

f NO 5/P£ O/^^U/AJ 




MP FORM DSM 3d9 EXP 4-19-73 


(ABc e i>^o>) 

PHASE CHANGE COATING TEST DATA SUMMARY SHEET 

TEST TITLE: S ,->/}(!£ ^Hurri/3 O^fi/r/fK Ph /z. 


TEST NUMBER: 0/A 42. C. TEST FACILITY: ^AC/ 

TEST DATE; 6//4/7S TEST ENGINEER: J, Ot/M^f/A^S 


Run 

No, 

Model Configuration Identification 

Model 

Scale 

Free 

Stream 

Mach 

Number 

Total 
PressiU'e 
(psi ) 

Total 

Temp. 

("F) 

J/Jfhnl 

&) 

RNXIO^ 

Phase 

Change 

Temp. 

(°F) 

Model Position 
(degrees) 

Camera 

Location 

Ft 

o< 

>4^ 

4) 

^’4 




^ “* ^ 

.com 

s 

14-00 

9ZO 

06 

- 

5510 

30 

c? 

a 





42p^ 






6390 

9/0 

B9 


06— . 

J 

d 









4ZP& 

4G-4T 





/ 5'4T . 

7.^0 

$7 

/ 

190 

2iL 









4Z67 

4-6 ^ 





/6Z 

;kQ__ 

32 

Li 

;L6Q— 











4266 






6Z6 

8761_ 

84 

s 

360 




>11 ■ 1 






Jl 


4Z33 






640 

926 

m 

__5 

800 










J 

429o\ 






/oo 1 

786 

3f 

/ 

/Z6 ' 










1 

629 f 

^ 46-6 \ 





&TO 

9/6 

&6 

J 

6 











4Z9A 



— 



/tec 

926 ' 

39 



33'0 











4293 

46-6' 





/60 

76 0 

64 

/ 

/6(p 








1 


4299 

«'5" 





630 

896 

66 

3 

200 



1 








929S' 

f6-r 





/:$?a 

920 

34- 


ZoO 

J 

r 





> 

i- 










. — 


i_ 


L_ 



...» 

_J 


X axis parallel to stream (+ downstream, -upstream) 
Y axis (+ right, -left, as viewed from the rear) 

Z axis (+up, -down) 


UI 


^ NO rop T^ofHPiur^ oe^u/Af 

^ A/O foor//L=/r/Y^ 
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Photograph 1 . - Model ^ 6-0 Configuration §1 SS-H-00382-1, - 2 , and - 3 . 








Photograph 3* - Paint Stripe - Model 46-0, Configuration §1 SS-H-00382-1 
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Photograph 4. - Paint Stripe - Model 46-0. Configuration #1 SS-H-OO 382 -I. 



Photograph 5. - Model t^+ 6 - 0 . Configuration jj 2 SS-H-OO383-2 



Photograph 6 , - Model #+6-0, Configurations #3 and #5 SS-H-OO38I-3 and -5. 
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CCHFIG #5 SS-K-00381-6 170 SECTOR 


CONFIG #6 S3-H-00381-7 34° SECTOR 


Photograph 7. - Model jp^6-0, Configurations and jj6. 
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Photograph 8. - Model Configurations #5 and =§6 
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Photograph 9 


0H42A Oil Flow 




Photograph 10. - Model #t6-i|,oC = 30°, Re/ft = 5 x 10^, Run ^^1^^2. 




Photograph 11. 


Model //J|6 -)iBF,o< = 30°, Re/ft 


3 X 10^, Run 4150. 


51 





Photograph 12. - Model # 46-5 (lj° ^Erimmer ) o< = 30°, 
Re/ft = 3 X 10°, Run 4273. 



Photograph I 3 . - Model #ii6-6 (34° Trimmer )o<= 30°, 
Re/ft = 3 X 10^, Run 4274 . 


52 



Photograph 1^. 


Model #t6-5,Q<L = 30°, Re/ft = 3 x 10^, 
15° Paint, Run i^2Tl, Tpc = 156°F. 



Photograph I 5 . 


Model #+6-5 ,o< = 30 °, Re/ft = 3 x 10^," 
Oil Flow, Run 4281 . 
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309.25 


,00593 SCALE THERMAL PAINT MODEL 
SS-H-00381 


(Dimensions are inches unless noted otherwise) 


Sketch l6. - Model 46-0 Configurations (^1 through ^ 6 ). 
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DATA FIGURES 


55 



CONRG, 


LENGTH (ft) - 
SCALE .OOS'^IJ 
FACILITY LRC./VDT 
TEST CriWO, 

RUN 4!SO rc ^rS7 

M„ = 

^total (psia) = 

T'totai rR) - 

T' /T, , , ■= 

aw total 
per foot « 

"^phase change ^ ” 

oc- 3S^ 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

X (in) *= 

y (In) = 

z (in) “ 


KVD-EVCS 

















CN loj VD I r-[ CD a> p 


PHASE CHANGE TEST 



CONFIG. 


length (ft) - 

SCALE .OOS^Z 

facility LRC/vOr 

TEST GrKit! 

RUN ^IZB-^0^171 



total <psia) = 

'T'totai rR) “ 

T /T. . , = 

aw total 


Rjsj per foot =* 


^phase change ^ R) 

zo° 

— _ 

■ 

Camera Coordinates (from 
model center, x-axis 
paraHel w/ stream, 
downstream) 

X (in) « 

y (in) = 

z (in) *= 




HVD-SVCS 














PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) - 

SCALE ,OOS^3 

FACILITY lRc/vdT 

TEST Of-fi-Z-G-RIO 

RUN ^l72^oH7i> 


^total (psia) =« 

'I'total - 

'^aw/’^total “ 

Rjsj per foot 

T M pT tts 

phase change ' ^ ^ 

OC = Z5T° 




Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 

X (in) “ 
y (in) “ 
z (in) « 


f .'‘0 


HVB-?r;C3 


h\£A L«'^y!ay iF eo 1971) 









CONRG. 

length (ft) - 

SCALE ;oojf5 
FACILITY LRc/^or 
TEST 

RUN f 17 7 to ‘it 


total (ps!a) ■= 

'f'total = 

T /T 
aw' ' total 

per foot ** 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 

X (in) = 

y (in) = 

z (in) « 













K£) oo 


PHASE CHANGE TEST 



CONFIG, 


LENGTH (ft) - 
SCALE , OOS93 
FACILITY LKG./VD7 
TEST 0//f 7. G-f^/0 
RUN 427/ j-o 42<?S- 

CD 

^total (psia) = 

T'total “ 

T /T, , , - 
aw total 

Rfsj per foot = 

^phaso change ^ *“ J ^ 

^ = 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) == 

y (in) “ 

z (in) * 




HVD-EVCS 















PHASE CHANGE TEST 


Isotherm 


1 


2 


3 


4 


5 


6 


7 


S 

f 

9 

1 

10 




CONFtG. 


LENGTH (ft) - 

SCALE 

FACILITY 

'^^ST OUfZ^ OAtP 

RUN /o ^29Z 

ct> 

^total <psia) = 

Tlota! ('R) “ 

T /T, , , « 
aw total 

P^r foot * 

/ e V ^ 

phase change ' “ ^ 

oc» 35''’ 


?) = 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) = 

y (in) 

z. (in) *“ 




iASA Lbt^Ivv (F Ob. 'V97l> 


HVD-EVCS 





CD 0^ 


PHASE CHANGE TEST 



CONFIG 



LENGTH (ft) - 

SCALE .cos9:5 

FACILITY URc/sfUT 

TEST 0/f^z 

fun ■U93foiZ95T 

M =. 

CO 

^total (psia) = 

total * 

T /T 
aw' total 

per foot •* 

T , u (‘‘F) « 

phase change ' ^ 


^ - 

^ « 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) * 

y (in) = 

z (in) « 






















CONFIG. 


I %- 1 

lengt h (ft) = 

SCALE 

FACILITY LRc/VOT 

TEST 0//4-L 

RUN 41^0 ^oH5 7 



^totai (psia) = 

T'total = 

T /T 

total 


^Isl per foot 


T 


phase change 




{’F) «= 


Camera Coordinates (from 
mode! center, x-axis 
parallel w/ stream, 

+ do v/n stream) 

X (tn) “ 

y (in) » 

2 (in) “ 











PHASE CHANGE TEST 



CONFIG. 7 


LENGTH (ft) » 
SCALE 

FACILITY L^Q/Wr 
TEST 0//^Z 

f/ 7 / 

M* = 

^total (psia) = 

T'total ('R) = 

T /T , « 
aw^ total 

R|yj per foot “ 

T ( ® F" ) 

phase change ' . 

cc- IqO 


A = 



Isotherm 

h/h^l, 

1 


2 


3 


4 


5 


6 


7 


8 


9 


10 j 



fff. 9 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream ) 

X (in) = 

y (in) « 

* (in> « 


KVT^*.r/r5; 
















PHASE CHANGE TEST 



Isotherm 


r-iF 


h/h 


r°l' 


F f#*. ! 0. 


CONRG 


LENGTH (ft) = 
SCALE ,OOf<fS 

facility LRC/Vor 
test 

RUN 4/7£ to ^(7b 



^total (psia) “ 

Ttotal <'R) = 

T /T 
aw total 

Rj^ per foot «* 

^ / O p* ■i ^ 

phase change ' ~ ^ 

1 , 5 ° 

p- 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

"t- downstream) 

X (in) “ 


y (in) «= 
* (in) “ 















VO lO> I ! CTnIui 142*^! U> I to I 


PHASE CHANGE TEST 



Isotherm 


1 



I — rg 




CONFIG. 


LENGTH (ft) = 
SCALE . 0O5-?y 
FACILITY Uc/^iPT 
TEST 0//^2 

run ^177 

Q£> 

^total <psia) » 

Ttotal (’R) = 

per foot «= 

"^phase change ^ “* 





Camera Coordinates (from 
model center, x-axis 
parallel w/ stream* 
downstream) 

X (in) 


y (in) “ 
z (in) 























PHASE CHANGE TEST 



CONFIG. 


LENGTH (ft) = 
SCALE ,D05'9S 
FACILITY 

TEST 

RUN 4Z7Ho428f 


Ptotal (Ps!a) = 

'Tlotal “ 

*^aw^'^total 

Rj>j per foot 

^phaso change ^ ” 



Camera Coordinates (from 
model center, x*axis 
parallel w/ stream , 

+ downstream) 

X (in) = 

y (in) = 

z (in) = 


















PHASE CHANGE TEST 



CONRG 


LENGTH {ft) •= 
SCALE ,OOS9S 
FACIUTY UC//OT 
TEST 

RUN ^28 jo A I 

^ ■ 

Ptotal <Ps>a) “ 

Ttotal (‘R) - 

“ aw^ total 
Rj^ per foot 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


X (in) 
y (In) 
z (in) 



















CONFIG. 




LENGTH (ft) 

SCALE . COSfJ 

facility,^ x-c/^p^ 

TEST 0//^Z;^ 

RUN 40S^ 

M«>° 8 

^total (psiy) = <dZO 
'^total ( "F ) » <loo 

'^aw^'^total “ O.^i 
Rfg per foot '“3,0 

*^phase change ^ 3 OO 

«: = 50 
O 

i= O 

Camera Coordmatos (from 
mode] center, x-axis 
pareliet w/ stream, 

+ downstream)* 

X (in) = 

y (in) * 

2 (in) “ 

W5- .07107 1 

- ' 0496 I 

i’ 

i 

HVD-EVC3 1 






















CONFIG. 


fk-f 


LENGTH (ft) - 

SCALE .OOS9Z 

FACILITY LRZ/VDT 
TEST 

run 

8 

^total ^P®‘ ^ “ (ttZO 

'’‘total (*?■)“ B80 

^aw'^'^'total ♦ ? / 

Rfsj per foot - Z- O 

'’'phase change ’ “ZOO 

JO 

/S = 


Camera Coordinates (from 
model center, x*axis 
parallel w/ stream , 

+ downstream) 


X (in) = 
y (in) “ 
z (in) « 

.07/ZS8 

1/f^ = . 7<9 


HVD-r/CS 














CONFIG. 


4i;-f 


LENGTH (ft) = , 4 

SCALE ,OQ^y3 

FACtLITY LSc/vpr 
TEST 0//^Z/9 (f.P^) 

run 4o8i> 

8 

^total ’‘14-00 

'^totai = 9/r 

'^aw'^^tolal “ . 9 / 

Rfg per foot => 

"^phase change ^ °4oO 

/a = O 

Camora Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) = 
y (tn) = 


z (in) 


Hs- . % 


HVD--HVCS 












on 



U-^ 

length (HI -.fcgg 

f SCALE , 00X95 

FACILITY ^^e/c/^r 
TEST (/^PA) 

RUN 4o67 

Mg>- a 

^total <Psi^J = \A-00 
*^totaI ( * ^ ) °° ^ 2 ^ 

^ '^aw^'^total ° > ?/ - 

R}^ per foot - ^ 

*^phase change ^ ZSO 

oc» -30^ 

^=0 

i> =o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) 

y (in) «* 

z (in) “ 

H5 - . /o^rr ^ 

- . w<? 


HVD-EVCS 















CONFIG. 




length (ft) •= _ ^ 

SCALE ^ C?05r9J 

facility LRd/^pr 

TEST 0 1^4.2 ff {KPfii) 
I Z/Ogg 

^total = f 9 Ji" 

"''total (°F) = 9 3jT 


'^avv'^'^total *" , *?■ / 

Rjsj per foot “ 8)(I0^ 


"^phase change ^ ‘^4'0O 

50 

^ ° O ~ 

^ = O 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


X (in) « 


y (in) « 
z (in) » 


■ ,OfOJ 


HVC-EVCS 






PHASE CHANGE TEST 



NA,S« »*<)■», ‘feo. 1971) 


CONFIG. 

H-4- 


LENGTH (ft) - 

SCALE , OOS'9Z 

. FACILITY LRQ./UT 

TEST (f^p^) 

run ^08^ 

8 

^total (psij) “ /(S5 

*^total (’D = 7:5'0 



^phase change ^ ” / 510 

oc •» ~S o 

o 

i> - o 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 
downstream) 

X (in) *“ 

















FACILITY L^Q/^or 
TEST (^p4 

run 

S 

^toui (psi^) = /J<7(9 

’'‘total (*R) = 

'^aw'^'^total / 932 
Rfj per foot = ^ Y^/Q^ 

"'"phase change ' "^400 

Ao" 

O 

i ^ o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

^ downstream ) 

X (m.) 

y (<n) •* . 

z (In) « 


tf5 - . (04-^z 


6ru/ 




HVD-EVG? 











CONFtG. 


LENGTH (ft) 

SCALE ,oos9S 

FACILITY LKc/^pt 
TEST 0//4Z./f (KP^ 
RUN 4<(?72. 

8 

^total ^Ps' ^ “ 14-00 
'^total ^ 'f" ' “ ^ 4-0 
‘^aw^'^total ^ .9 3 Z 

R[^j pep foot ■= ( \(0^ 

"^phase change ZOO 

cc= 40 - 

o 


Camera Coordinates (from 
model center, x-«xis 
parallel w/ stream, 

+ downstream) 

X (m) ** 


y (m) •• 
z (in) « 


f/S'- ,/0f77 5^, 


HVD-r/CS 







CONFIG. 


46 - 4 - 


LENGTH (ft) “ , ^ g 
SCALE ,005'9'5 
FACILITY L/^c/^or 
TEST OH4-Z/?- (/ZP^) 

run 40 ^'S 

















CONFIG, 

LENGTH (ft) - 
SCALE ^ OQ 5^ J 
. FACILITY LfKc/HPr 
TEST 0//4Z^ (f^Pjfj) 
RUN 4Qqj^ 

I M^= 8 

I 

I ^total “ /59i" 

'^tot&i (°f ) “ 900 
Rf^ per foot » % /O^ 


T I ® F ) «s 

phase change ' ^ ' 4~00 



jS« o 


i - o 

Camera Coordinates (from 
model center, x-a.x\s 
parallel w/ stream, 

+ downstream ) 

X (In) ® 

y tin) ** 

z (in) “ 

A^5- .10447 BTU/ r 


HVD-EVCS 
















[aotherm [ h/h^^i 




LENGTH (ft) - 
SCALE 

FACILITY uRc/ypr 
TEST Of/ 4 (ftp ) 

RUN 4^97 

S 

^total <psi^5 = /33f 

(“F ) = 925 - 


T /T. . , = 0:7 

eiw total ^ 7 Z. 

Rfg per foot = 

"^phase change ^ F) ■= 2.00 

75"" 

f=o 


Camera Coordinates (from 
mode! center^ x-axis 
parallel w/ stream, 
downstream) 


X. (in) *= 
y (in) = 


z (In) 


>10^07 


rr'siKi- 


HYD-EVC8 












CONFIG. 




LENGTH (ft) ° 

SCALE .OO^'S 
FACILITY LRC/YOT 
TEST {KP/f) 

run 

^total (psi^) “ / 40 , 

Ttotal ( °f ) " 7(,0 


Rjvj per foot “ \ %! 0 ^ 


T ( ^'p') w= 

phase change ^ ^ f ^ 7^ 

C<= 55'“’ 

JS ° O 

i -0 


Camera Coordinates <from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 

X (in) * 


y (tn) “ 
z (tn) “ 






HVD-EVCS 




















CONFIG. 


"length (ft) ° ^ 3 ^ ~~ 

SCALE ,{?Q$-y5 

FACILITY LRc/wT 
test OH 42 fi 
RUN A:\0O 

a 

•^total (psij) = \^20 

'f’total <‘F.) = 9^5- 

T /T 
aw' total 

Rj> 4 per foot = 

"^phase change ^ '“‘"SS'O 

^ 5 -° 

)S = Q 

^ - O 

Camera Coordinates (from 
model center, x-exis 
parallel w/ stream, 

+ downstream) 

K (in) “• 

y (in) *= 

a (in) * 

~HZz .10601- ^ 


HVD.EVC 3 











CONRG 


46 - 4 



LENGTH (ft) ** ^(p'SS 

SCALE . 003 "^$ 

FACILfTY UlZC/\'Dr 

TEST OH 4-2/3 (KP/f) 

RUN 4/0 / 


^total = Z575' 

^total ( ) *“ ^ S^Q 


P®** “ 6 

*^phase change ^ Z7 5^ 

PC- z5-‘’ 

^ “ O 

^ ^ c> 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (m) *= 

y (In) ■“ 

2 (in) ** 


W5-- ,/of/j- 


HVD-EVCS 












PHASE CHANGE TEST 



CONF[G, 


1-^ 

LENGTH (ft) - , ^ 


SCALE ,OC’5'9 3’ 


facility usq/vdt 
test 

RUN 4I0Z- 


M„= S 


^total (psij) = /if O 


'’"total ( “F ) ■= 7 3 S' 


'^aw/'^total = .&?£’ 


Rfj per foot = / ^ 


*^phaso change fS'O 


oc= 23"" 


A= O 


^ - O 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) = 

y (m) “ 
z (in) *» 


A'S * . 03902 


gfiV 

'rrK^ec-^’F 


HVD-EVCS 









CONFIG. 

length (ft) ° 

SCALE ^ 005'73 

facility \/or 

TEST fip/f) 

RUN 4/04- 

<^g>" S 

^total <Psig) “ I%<f0 

'^totat =■ <f/0 

T /T 

aw' * total ** ^ f 

R^ P®^ " 6 y./o^ 

^phase change ^ F) " ZoQ 

^ ° Q 
^ « O 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X ((n) " 

y (m) « 
z (in) 


HVD-E\'CS 












CONFIG. 


U-4 


Length (ft) «» , 

SCALE , (X>r?3 

facility Lm/VDT 

TEST 

RUN Olios’ 

3 

^total (ps>^) =/<?fo 


T'total = 970 

'^aw'^^total ” , 9 / 

R(g per foot - 

"^phasa change 3T0 

o 

0 = CP 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

jc (in) *= 



Sny 

’ 5^- *> 


ir/L-EVCS 











CONFIG. 




LENGTH (ft) - 

SCALE , 

FACILITY L^c/VOr 
TEST O/jf.fZ0 f^F/J 

C/Uo 

^total tpal ) “ /390 

Ttotal (°F) ° 

'^aw/'^total = . 

Rf^ par foot » (^s^/C>^ 

*^phasa change ^ “ Qoq 

o 


Camera Cpordinates (from 
model center, X'^axts 
parallel w/ stream, 

+ downstream) 


X (in) ® 
y (in) •• 
z (in) “ 


./orrt. :r 




HVD-EVCS 



























PHASE CHANGE TEST 



AfiA i.«n^i3Y 19TT} 


CONFIG. 4 . (,^4 A. 


LENGTH 

« 1 

It 

SCALE 

. OQPtS 

FACILITY 

LR.C /VDT 


TEST 


o\\m 


RUN 

^/3/ 



8 


^total 

(psi ) ** 

6zr 

"^total 

(”F ) « 

Rio 

T /T , , « 
aw total 



"^phase change ^ 



Camera Coordinates (from 
model center, ;«-axis 
parallel w/ stream, 

+ downstream) 

X (in) ^ 



A<5= 

Fyaryp iQ 

<L 

HVD-EVCS 




CONF5G. . , - 

ic-z 

LENGTH <ft) “ 55* 

SCALE . C>C?5’f5 
FACILITY Lf^Q./i‘Or 
TEST J^pf) 

RUN £//32. 



Rtotal (psi ) ° 

Ttot.1 7iiT 

R;^ per foot - fQ^ 

”^phase change ^ F) "* 
cc » ^ 

jS- O 

Camera Coordinates (from 
model center, x-aj?is 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in),“ 

2 (in) “ 

. 104 ^!* 


KVD-EVCS 





















LENGTH (ft) ^ .65^ 
SCALE ,005^^ 
FACILITY iRt/VDT 
TEST 0//42B (rP/9) 

4/7^ 

^<o“ 8 

^total (psi^) = ^3 S~ 

'T'totai (”F ) « eeo 




per foot = 3 )( 

^phase change ^ “ Z5~0 

^ = 0 

T^~o 


Camera Coordinates (from 
model center, x-ajiis 
paratle! w/ stream ^ 

+ downstream) 

X (in) *= 


y (in) 
z (in) 


^5^. 0730^ 

*■ !' I r kt'.r'z ^ 




kvd-evcs 














h/S- .0 72/5 BjV/ffi %6c- 


10711 


HVD-EVCS 




















CONFIG. 


H-z 


LENGTH (ft) 

SCALE 

FACILITY Lfld/VOr 
TEST 

RUN f/3^ 

e 

^total <pst^) = 

■^total ( “ 7^ r 

Rjvj per foot = / 

'^phase change ^ F) "■ (7^ 

3 , 5 -^ ~ 

O 

^ =• O 


Camera Coordinates (from 
mode} center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) = 


y (in) *« 
z (in) •" 


77/ r g iO^ 

M-.03S7f 

h^O 


HVD-EVCS 










CONFIG. 


f 6-2 



facility Lf^d/^or 

TEST Of/-^28 

RUN 

Me" e 

^total “ / SS'S' 

'"‘total = d^O 


total ** Z 
per foot = ^ y^iQ^ 

'"'phase change " “ 4-S~^ 



^ ^ O 
f ‘ O 

Camera Coordinates (from 


mode! center, x~axi3 
parallel w/ stream , 

+ downstream) 


X (in) « 



A'/r ^ // 


HVD-EveS 











PHASE. CHANGE. TEST 


coNnc. 





length (ft) = 

SCALE ^00T93 

facility kRc/^or 

TEST 0//^2G ^p/) 

RUN ^/57 

Mq- g 

^lotal (psiy) = BtrO 

Ttotal (*F) = 92 S' 

"^aw/^total “ , 91 

Rjsj par foot = fO^ 

"^phase change ^ ^ 3 C^O 


^ = a 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 


y (in) 
2 (in) 


Hit i Ftt=nF II 
.QB3S*^ 
iMf40 




>9Jn 


HVD-EVCS 






CONFIG, 




It 



LENGTH (ft) » y'^g 

SCALE .ooSfZ 

FACILITY L.gQ j^i/Dr 

"^EIST 0//f7S (iiPTf) 

RUN 4^^ 

M„= 6 

^total (psi5) ^ Ibis' 

"^total ("f ) = ^30 

'^aw/'^total " . ?/ 

Rjsj per foot “ 7 t (0^ 

^phase change ^ ^ 35TO 

30^ 

/a- o 

1^-0 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) ** 

y (in) “ 

z (m) " 


hfir / 

H5- 


// 


/:////> 


•HYD^FVCS 


















CONFIG. 

f 6 'Z 


LENGTH (ft) «« ^ ^ 
SCALE ^ C>05*?3 
FACIUTY Lflc/vOr 
TEST OH ^2 5 
RUN 

e 

^total (pai^) = ^ 5.^" 


'f’total (°F) = ^75" 

'^aw^’^total “ 

Rf>j per foot = 3;</£? ^ 

"^phase change ^ F) “ 

°c = 30^ 

)S ° ^ 

o 

Camera Coordinates (from 
model center, j<-axis 
parallel w/ stream, 

+ downstream) 

X (in) 

y (in) *»• 

2 (m) “ 


HVT-EVCS 






CONRG. 


U-4A 


LENGTH (ft) ° 

SCALE .OO^y3 

facility i^c/\/pr 

TEST 0//9ZB (^KP/?) 

RUN 41^2. 

6 

^total = 1/^0 

'^totai ('f) = qis' 


total ’’ , 9 / 

Rn p®** “ (> 


^phase change ^ “ ^OO 


0C= Jo 

4-0 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (In) *= 

y (In) “ 

z (in) 

H/r ^ // 

.09Xfff 

■^Fr -sec- 

°F 


HVD-EVCS 











CONFIG 




LENGTH ( ft) = , 45^ 
SCALE , OCLffJ 
FACILITY l^fic/vPT 
TEST Of/4-Z6 

414 -^ 

8 

‘^total (psi^) =/3?i? 

’’’total 

'^aw'^'^total “ . f / 

Rjsj per foot = ^ )c/0^ 

"’’phase change ^ ^S'O 

/s- o 

^ •' O 

Camera Coordinates (from 
model center, x^axis 
parallel w/ stream, 
downstream) 

X (in) 

y (in) = " 

z (in) “ 

^fT i 

^ 5 - . ioyoj£ 

/\lDci 


HVB-EYCS 










PHASE CHANGE TEST 



LENGTH (ft? - 
SCALE ^ OOS'^Z 
FACfLITY L/^C/yPT 
TEST Of^^ZS, 

RUN 

8 

^lotal (psia) “ U f 
T'total = 7/C? 

’^aw^’^total “ 

Rj,j per foot - fjfO^ 





irr^^ r^j’^ 






























CONFIG. 




LENGTH (ft) = ,GSS 
SCALE ,£PO$y$ 

facility u<L/x/nr 
test 0^^Z3 

RUN 

a 

^total (psi^) 
total ( ^ “ *7/^ 


"^aw^'^total *° . / ?/ 

P®*’ = 7 }^lO^ 


'^phasa change ^ “ 40C> 

^ ^ 

O 

^ ° O 

Camera Coordmates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) = 

y (In) «* 

Z (in) *=» 

^5 U2SS^ STv/\ 

MOS 7FT-5ec-<)r 


HVD-r^CS 












PHASE CHANGE TEST 


CONFIG. 


LENGTH (ft) = . 
SCALE .005^5 
FACILITY Lie /v or 
TEST ^p/f 

RUN 

W«p= 8 

^total (ps'j) * iZ8 0 

'f'total ) '• fJ 5 - 


Rfsj per foot “ ^ f.lO^ 


"^phase change ^ 3 S'O 

« = 3 (?’ 


C? 

O 


Camera Coordinates (from 
model center, x-axIs 
parallel w/ stream , 

+ downstream) 

X (in) “ 

y (in) 

£ (in) “ 

hfs- ./ofs9s' ^*y - 
Mt :„ i FT 'Sfc-^F 


HVP-EVeS 

























CONRG. . 

LENGTH (ft) » ,6>38 
SCALE ,OOS9^ 
FACILITY Lr.Q/vpr 
TEST Qfff28 m 
RUN ^147 

e 

’^total <psy) “ 

*^totai ( ) = ^/O 

^aw'^'^totel “ ,9/ 

Rj^ per foot = 3 

'^phase change ^ F) <= 3 OO 

30 

A= O 

^ ° <9 

Camera Coordmates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 

X (in) ^ 

y (in) « 

z (in) « 

■ f , \ 

. 07 H 2 e(. ^ 

'VTV^iT- V 


HVD-EVCS 












CONFEG. 





LENGTH (ft) - ^ ^ 3^ 
SCALE 

FACILITY uf/Or 

OA'f/g- (^Pf) 

RUN 

(g 

^totat (p3‘j) = /^r 

■f total ) " BfO 

• ^aw/'^;otai - :9/ 

Rf^ per foot ^ f ^ /O ^ 


"^phase change ^ F) •' /7jT 


J<P 
^ “ o 
0=0 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


X (in) *“ 
y (in) “ 


z (in) 

.ojhoos 

/FT ' 


KVT-r/CS 



















CONFIG. 




length (ft) > 

SCALE .OOffJ 

facility L/^c/vpr 

TEST 0//42& iZP/f- 

B 


^total (psi^) “ 6 3r 

*^total = 90O 

'^aw^'^tolal “ , 9 ! 



Cam^re. Coordmat<is (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) *=* 

y (in) » 

Z fin) « 

- . 073Z969 ^ 












PHASE CHANGE TEST 



N/'sSA Laiq'»y (fob. 197 TJ 


I 


CONFIG, 


LENGTH (ft) - , ^ 5(5 


SCALE ,oOTfZ 


FACILITY L(^(t/ioT 


TEST Ohf-nf^ KP/f 


RUN 4!sz 


M«= <? 


^otal (psi^) = 


'^total <"P ) -- ‘fOO 



Rfj per foot “ ^ x//7^ 


^phase change ^ “ 400 


(X- 30^' 


)3 - 


Camera Coordinates (from 
model center, x**axis 
parallel w/ stream^ 

+ downstream) 


.^osf/3 




HVD-HVCS 












OONRO. ^^.1 

length {ft) = ^ ^ 

SCALE , 005 -^-% 

FACIUTY L PC /yfor 
TEST 0//42_g 

4 /g 3 . 

Mq,” g 
^total <psi^) “ 

'^total ( *F } « 9^(9 

Rf^ per foot «= $ Y./C)^ 

"^phaso change ^ F) 3CPO 

oc m 

O 

0 

Camera Coordinates (from 
model center, x^axIs 
parallel w/ stream, 

+ downstream) 

X (in) '=' 

y (in) « 

2 (in) - 

' 4 . r-j 

.73SS^2 


ir>T-£VCS 









CONFIG. 


LENGTH (ft) - ,<{,38 
SCALE .e?i?r?3 
FACiLlTY ^,Ra/^/Pr 
TEST 0/-/i^Z8 
RUN ^\SA 

S 


^total ^ 

ps^ ) ” 

u>0 


*F ) = 


T /T, , , « 

aw total 

1 

,9/ 

Rjsj per 

foot = 


T 

phase 

change 

( *F) 2oC> 


« •= 3 (f 
)5 " Q 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


X (in) *= 
y (in) *■ 




h(S- ,Oj9rU * 

y rf 




Hvr-rvfs 



















PHASE CHANGE TEST 



CONRC. 




i 

f 


LENGTH (ft) = , 6 58 
SCALE 

FACILITY l^C/i/pr 
TEST 0//4^6 KPA 

4ffS’ 


It 

■i 

^total (psig) = 

(,30 

Ttotal (“F) - 

9/0 


.91 

per foot 

3y-fO^ 

T 

phase change 

(”F) ■= ^00 













CONFIG. 


4C-^A BF 


LENGTH (ft) 

SCALE ,005-9^ 
FACILITY (.Rd/yJOT 
TEST 0 // 4 -Z 3 
RUN 

B 

^total “ l^Bf 

'T'total {‘F" ) = f 

^N P®*" Foot “ (, 'H fO ^ 

'^phase change ^ “ 4f~0 

/a ° O 

Camera Coordinates (from 
model center, x*axis 
parallel w/ stream , 

+ downstream) 

X (in) *= 

y (In) “ 

•» t 

2 (In) ®“ 


^ ,0 y 

HS^ ,/ 0 ^ 7 (.i 


HVD-rvCS 

















^ mIo ^1 



CONFIG. 


LENGTH (ft) - ,C, 58 
SCALE .C?g5?5 
FACILITY L-f:<^/\^Dr 
TEST 

RUN 4!^ 

Ma»“ 5 


^total ^Psi^) = IL 3 

'T'total (°r) - 


'^aw'^^tota! , 9 / 

R]vj per foot « j -f/0^ 

”^phase change ^ ^ 1 7 S' 

^=30 

jS= 0 

^ 

Camera Coordinates (from 
model center, x-axts 
parallel w/ stream, 

+ downstream) 


X (in) « 
y (in) “ 


(in) 


^ h- ’ ' ^ 

05 - 






















CONFIG. 


46-J 


length (ft) - 

SCALE ,aP5-95 

FACILITY L^C/\JDT 
TEST 0^42.E> 

RUN 4 ^^ 

8 

^total 

Ttotai (*r) = 

'^aw^*^tota! « ?/ 

Rn per foot ■= j y./0^ 

*^phase change ^ F) “ "^OO 

PC" 

O 

^ ^ 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

X (in) * 

y (in) •* 

z (in) *• 


= . 07Zi> V 

' FT '5/^- p 





















CONRG. 




length (ft) = , 

SCALE , 005^ 5 

facility Lfld/yjpr 

TEST /3 r^Ffi 

a 

^total <Psi^) = i(>0 
"^total ( ) = Q 05 ' 

total *° , 9 / 

Rn per foot =» j Y,I0^ 

"^phase change ^ )TXt 

- O 

^ = i9 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “* 

y (in) « 

* (^n) 

h - 1 

Bry 



Nl'^ 



CONFIG. 

3 


LENGTH (ft) “ . ^ 38 

SCALE ^ooy9j 

FACILITY i.l^c/\jOr 
TEST f^FP 

RUN 4lQi 

B 

•^total (psi^) “ /^ J 

'^total ) " SC>V 

’^aw'^^total “ , *?/ 

Rjsj per foot “ j JQ^ 

"^phase change ^ * / 7 3~ 

30 " 

^ - O 

# “ O 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) “ 

z (in) “ 

4 i O 

Hi-. 


\rrr z^r. 














PHASE CHANGE TEST 



Isotherm 

to 

/ft 

27 

4-Z 

__ry_ 

CO 

/7 


I 

t!9/Tl 
'.^J_Z£±3__ 
, /ZS-^3 

.(01-94 

:092h,S 

I ^ OP‘>^8 


Fie. 


CONFIG 


u-\ 


I 

! length (ft) = 

SCALE .(^^5-95 

facility LRC/\fpr 

I OH4-Z.B 

I ^ 

' ^total (psi^) = IZB^ 


'^lotal (“F ) ” 9/5^ 

total “ , 9 / 

Rfg per fool « (" 

"^phase change ^ F) " S 5~0 

3o" 

^ ° o 

"7- o ~ 

Camera CoordJnates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) * 

X ( m ) = 

y (in) “ 

2 (in) « 


4.. 

/^s* 


riff*-! 


1049(7 


Jim . 

sea 



PHASE CHANGE TEST 




LENGTH (ft) ^ 


SCALE ,OOS93 


FACILITY 


TEST KP/? 


RUN 4/^3 


8 


^total (psi^) “ IZ85 


’^total (‘P’) “ 8/0 


T /T 
aw' total 


R|^ per foot » ^ 


"^phase change ^ ^35C^ 


0C= 


is » o 

^ “ c> 


Camera Coordinates (from 
model center, x^axis 
parallel w/ stream, 

+ downstream) 

X (in) « 


riU.-.i; 10 

H5 ‘ . /Of Si §0 

Fr*-ySC-^F 









PRASE CHANGE TEST 


'll. 



iCk Co 


CONFIG. 




LENGTH (ft ) “ ,CZ8 
SCALE 

FACILITY LKd/yOT 
TEST 6 /!:P/^ 

M 

s 

^total (ps' 5 ) = /3dy 

*^total ^ ff 7 O 

"^aw^^total ** , ^ i 
Rfj per foot >» ^ 7/Q ** 

*^phase chari^o ^ F) *= 

~°c ° 30“ 

;s° O 

~^To 


Camera Coordinates (from 
model center, x-axIs 
parallel w/ stream , 

+ downstream) 


X (in) “ 
y (in) = 


z 


111 


/ys 


(in) = 

I cd r- 

- 


BXi' 









CONFIG. 4C-3 


LENGTH (ft) - 

SCALE ,OOT95 

FACILITY 

TEST O//4.25 KPP 



g 

^total (Psiy) “ (fST 
T'total <?5T. 

total " . 9 / 

Rj^ per foot = 

^phaso change ^ ^2^0 

/a = ^ 











PHASE CHANGE TEST 



CONFIG, ./ 



LENGTH (ft) .C, 38 

SCALE , OOS'<^^ 

FACILITY M/^DT 

TEST OH42B RPM 

RUN Lfl^f 

M„= B 

^total ^PS'^) = C4-0 

"^total ( ’F ) = 3 

'^aw^'^total ' , ? / 

R[vj per foot = 3X/<? ^ 

Tph.„ oh.«9« <■''> 

0C= 30 

0 

^ = 0 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) 

y (in) 

as (in) = 


' ’ . • f' l C'. t 

h>5 = JD73f2 S7V/ , 


PT - 5Sc- "/C 























Isotherm h/hp_ji 


CONFIG. 


4(^-3 

LENGTH (ft) 

SCALE 

FACILITY LR<^/^pr 
TEST 0//4-2S KFfi 



d 

^total “ 13 ^^. 

'T'total tT) - Cf20 

total “ . ^/ 

Rj^ per foot = Y/O ^ 

"^phaso change ^ “ 4 ^^ 

30'' 

^ " o 
0 

Camera Coordinates (from 
model center, x-axts 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) •* 

2 (in) 

























CONFIG. 




LENGTH (ft) - 

SCALE , 005^3 

FACILITY L/^t/VDf 

TEST AP/? 

■run m^y 


Ptotal (Psi^) -- IQZf 

^total (°F ) = 

"^aw'^'^total . f/ 

Rj^j per foot >= 7^/0 ^ 


^-30 

^ “ <P 

i - o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) -» 

2 (in) “ 


.uibi' 







PHASE CHANGE TEST 



CONRG. 


U-5 


LENGTH (ft) = ,^38 
SCALE ,OOX‘r3 
FACILITY IRc/vDT 
TEST KF/? 

run 4/66’ 

8 

^total “‘1930 

Ttotal ('I") ^ 98S- 

"^aw^^total 

Rfsj p®*' “* B 

^ph^isG chango ^ 

cc 

^ - 


Camera Coordinates (from 
model center, x-&x\s 
parallel w/ stream, 

+ downstream) 

X (in) *= 

y (in) " 

2 (in) » 

MS - *f^^^ozsrp 























CONFIG, 

u- ! 

length (ft) - ,^26 

SCALE ,OOT9Z 
FACILITY Lfic/ypr 
TEST 0//4-^S 

H\l% 

6 

^total (psij) = i,5'0 

’’"total > ” 86 ^ 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) ** 

y (in) *• - 

z (in) «« 

1 ^r.‘ - \ 0 

//S - .075^6^ BT^ 

FT^-S0e-op 









PHASE CHANGE TEST 



CONFIG. 

H~2 

LENGTH (ft ) •» 

SCALE ,(P05r95 

facility Igc/iPT 

TEST & ( rp ^) 

RUN 4.f7S 

Wo" B 

f^total (psi^) - (ZfO 
■^totai ) ” j/r 

"^aw^”^total ^ ,^Z 

Rjsj per fool » (, f./0^ 

*^phasa change ^ °'35”0 

'Zr 

/ 6 -» o 

0 » o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) « 

y (in) “ 

z (tn) “ 

- •io sro9 Uro 


HVD^mrs 























PHASE CHANGE TEST 



CONFIG. 




LENGTH (ft? .. .^5^ 


SCALE .00^95 


FACILITY llZC/s'p T 


TEST 


RUN *//74 


^co° 6 




'^total (*T) » 


'^aw'^'^total ” < ?Z 


per foot » f 


phase change 


(“F) »/7i- 


A = C? 


Camera Coordinates (from 
<% ^ model center, x-axis 

v>s-\,Uo parallel w/ stream, 

sy» + downstream ) 

«" ^ 1 1 »,, ^ 





PHASE CHANGE TEST 



CONRC, 

4(>’l 

LENGTH (ft) ,i 3 3 
SCALE ,DOSr?^ 
FACILITY LRC/iPT 

test 0//^25 

run 4/7/~ 

6 

^total ^PS‘5^ “ iZ90 
T’totai “ 935 ' 

'^aw'"^totaI “,92. 


per foot - 



Camara Coordinates (from 
model center, x-axio 
parallel w/ stream# 

+ downstream) 

X (in) ■* 


y (in) «* 

T (in) * 

Mf-r i VtzuW? 9 


VMP*S 








PHASE CriAPiGE TEST 


1 





CONFIG. 


U'l 


LENGTH (ft) = , C,ZS 
SCALE . 005^91 
FACILITY LRcf^Pr 
TEST OH9Z 6 C^Pfi) 
RUN H7h 

6 > 

Ptotal <Ps> 5 i) =■ 


"^total ^ F ) ■“ 9 


'^aw^'^total ” fj2L 
per foot - ^ 

"^phase change ^ F) “ 35~0 

35 -" 

O 

^ “ <9 

Camord Coordinates (from 
model center, x-axis- 
parallel w/ stream, 

+ downstream) 


X (in) " 
y (in) “ 

2 (in) *» 
Hrr <L orv 




}TJV^r/CB 






















PHASE CHANGE TEST 



^ASALmiKr iFib. fSTIi 


CONFIG. 

LENGTH (ft) ° ^ Jg 

SCALE ,OOf93 
FACILITY LRtf^DT ■ 
TEST 0H^2. 6 (f-PA) 
RUN 



^total <Psg ) “ ioZ5 

*^total ( F. ) “ 9 2 S' 

T /T. , , - 
aw total 

Rjsj per foot « 3 }^f0^ 
^phase change ^ ^ S‘00 

^ *= 3 o^ 

D 

^ - o 

Camera Coordinates (from 
model center, x»axio 
parallel w/ stream, 

+ downstream ) 

X (in) *= 

y (in) « - - . . 

z (in) ^ 


HVD-EVCS 








CONFIG. 

LENGTH {ft) - 

SCALE . oo$-q-^ 

FACILITY l/^d/VOr 

TEST Off^za 

RUN 4-179 

e 

Rtotal (psi^) “ f 

’^total “ $20 

T /T 
aw' total 

Rjg per foot - f f, 

"^phase change ^ 3 FO 

30^ 

)S= o 

i>- O 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) ““ 

y (in) * 

z (in) ^ 


HVD*EVCS 













PHASE CHANGE TEST 


CONFIG. 


U'2 


LENGTH (ft) 

SCALE .OOSf^ 
FACILITY LRd/vpT 
TEST 0//4Z6 (m) 

RUN 4/^0 

S 

f^total (PS15) (o 2 S' 
T'total <’F) = qjO 


’^aw/'^total " .9/ 


Rfg per foot = 

”^phase change ^ F”) “ 3Q? 

= 3^^ 

o 

O 


Camera Coordinates (from 
modeJ center, x^axls 
parallel w/ stream, 

+ downstream) 


X Un) 
y (in) = 
z (in) “ 




























LENGTH (ft) 

SCALE , OOS9Z 
FACILITY Ll^c/iDT 
TEST Ofl^ZB 

RUN H!Z\ 

6 

Ptotal (PS'3^ “ 

"^total ( F. ) •* QfO 

total “ 

Rjsj per foot - ( ^ /O^ 















PHASE CHANGE TEST 



NASA Lv><>i« It-fb lOllt 


CONFIG. 


46- ^/^e6F 
p length (ft) - .43^ 


.Visipu ■Qy 

r(j(sf<\E 5 



SCALE .00 IT? 3 
FACILITY L^d/\'pr 
TEST OH^IS 


RUN 

HiBl 

<D 

e 


^total 

(psi^) 

= no 

^total 

rn = 

7dO 

T /T 
aw^ total 

.9{ 


Rn per foot - / t(0^ 
"^phase change “ / 75“ 

O 

^ o 

Camera Coordinates (from 
model center, ^<-axis 
parallel w/ stream, 

+ downstream) 

X (m) *= 

y (in) « 

E (in) « 

))»T 1 CTvi •; 

V ^ - . 

-WD-S'/cs 




LENGTH (ft) "■ ^ ^5^ 

SCALE , oor?s 

FACILITY Lnc/^OT 
TEST OfffZ B RP/} 

4/es 

6 

<Ps»9) “ /60 

TtoUl <‘F.) = 

'^aw'^'^total “ * ^ I 

Rjsj per foot >= j % /O^ 

*^phase change ^ ZOO 

^ ° 30"" ■ 

^ ° o 

^ = o 

Camera Coordinatea (from 
model center, x-axts 
parallel w/ stream, 

+ downstream) 

X (in) ■* 

y (in) * 
z (in) * 



















CONFIG 


o i 


LENGTH (ft) = . <^55 


SCALE , 00^93 


FACILITY LRC/VOT 
TEST C>///-2 6 /^Ffi 


RUN ^(Q/^ 


a 


^total (pay) “ 


total 


'^aw^’^lotal “ ,?/ 


Rn per foot = 


"^phaso change ( ^) '^ 3^0 



^ o 


o 

Camera Coordinates (from 
model center, x-a;ds 
parallel w/ stream, 

+ downstream) 

! 

X (in) « j 

y (in) 
z (in) “ 


r/ . ' - 


HVD-EVCS 













PHASE CHANGE TEST 


70 


2.5 


CONRG. 


LENGTH (ft) = . ^ 38 

SCALE , 005^9 S 

FACILITY LRt/Mi?T 
TEST OH^fZ.6 

4//g5- 

B 

^total (pai^) = &40 
'Ttotal <’R) 

'^aw/'^total “ , 1^/ 

Rfg per foot - 3^/0^ 

"^phase change ^ '^2S~0 



^ “ 0 















CONFIG. 


LENGTH ( ft) ° 

SCALE , OOF7J 
FACILITY LRC/^ pr 

i TEST of/ne (AP/^) 

RUN 

8 

i ^total <Psi^) C 30 . 



■^total (*F ) = 

^aw'^^tolal “ 


Rfj per foot - 3X/£P‘^ 
'^phase change 

^ *= 30 ^ 


^ - O 

i >-0 


Camera Coordmates (from 
model center, x--axts 
paraiiet w/ stream, 

+ downstream) 

X (in) ^ 

y (in) •» 

z (in) “ 


\:’>Z 


Hvr>-:Hr/cs 








CONFIG. 


LENGTH (ft) - , ^ 

SCALE ,OQ^Z 

FACILITY LKC/VDr 
TEST Q//f26 

FUN LffSQ 

M«,“ 8 

^tolal (psig) =6 75' 

ri.) - a ?0 

Rfg per foot ■= 3 ytO ^ 

■ ■■■■■ ■ ._ I . ,. ,1 

"^phasd change ^ 

o 

i- O 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 
downstream) 

X (in) ^ 

y (in) * 

z (in) •= 

)h ^ 4 CM' 

























CONFIG. 

46~f^/= 




'^totai ( * f & S 5" 



Camera Coordinates (from 
model center, x^axis 
parallel w/ stream, 

+ downstream ) 

X (in) = 

y (in) « 

a: (in) = | 

r^r r,c?v^ 1 


KVTD-EVCS 









CONRG. 

LENGTH (ft) = .^5^ 

SCALE .OOS‘^5 

FACILITY LRC/^OT 
TEST 0 H^ 2 Q (m) 

RUN ^^CfQ 

(g 

^total (PS'3^ * 

■^total ( *F ) “ $ 95 ' 

R[^ per foot = 5 X/C?^ 

*^phase change ^ ’^S'OO 

'SO" 

ja ^ O 

0 

Camera Coordinates (from 
model center, x-exis 
parallel w/ stream, 

+ downstream) 

X (in) ■= 

y (in) *• 

2 (in) “ 

d r»7 9 

HVS^KVCS 








PHASE CHANGE JEST 



NASA tJITTi 


CONFIG. 




length (ft) 


SCALE , OO^J 
FACILITY LRC/^or 


TEST OH^ZQ 
RUN 4/9/ 



d 

Ptotal (psg) “ /^4 
'•'total 


'^aw^'^'totai “ , 9/ 

Rj»j per foot - ^ 

"^phase change ^ '°‘2-S~0 


3CD° 

^ “ o 

T^~o 


Camera Coordinates (from 
mode! center, x-axis 
parallel w/ stream, 

+ downstream) 


X (in) “ 


y (in) •=■ 
z (in) "■ 

n-T- 9 


HTO-£yC3 





CONRO. 

H- r 

LENGTH (ft) *» ^ 

SCALE ,OOjr9 3 
FACILITY 

Oz/fz B KPi^ 

RUN 

M.,- e 

^lotal (psi^) “ /6f 
T'total (“*■)“ QoS' 
^aw/^tota» ° , Rl 

per foot “ ( 

"^phase chango ^ F) *» 2^0 

^ 30 ^ 

^ “ o 
^ = o 

camera Coordinates (from 
model center, x-*axis 
parallel w/ stream, 

+ downstream) 

X (in) -= 

y (in) *“ 

z (:n) " 

c 1 0 ' 

HVD^EVCS 





















CONFIG. 


I 




LENGTH (ft) « ,C,l$ 

SCALE 

FACILITY LRQ./^DT 
TEST OHUCL {^P/^) 
RUN 4^.73 
8 

^total <PS'j) “ <<’35' 

'^total = 89^ 

*^aw^”^total ’* / ? / 

R|sj per foot “• Z ^ 

*^phase change ^ " 2Ti 

oc= g.®*” 

g 

i> O 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) 


y (in) •“ 

2 (in) *** 

V\a r^kvues 
HS- ^o 7 Z 7 ^r ^ 

Ff'^-SirC'^F 

H*/D-EVCS 



















CONFIG. 46.- 

LENGTH (ft) - 
SCALE ,ooS9^ 
FACILITY Ll?c/uDT 
TEST OH42C RPA 
RUN 4^74 

S 

^total (ps> ) " 

T'tota|(*F)= 

"^aw^^total ~ ,^ { 
per foot *= 3 

T ( ® P ^ ^ 

phase change ' ^ Sco 

OC e* so"" 

^ ^ o 

^ » c? 

Camera Coordinates (from 
model center, x-axis 
paralloi w/ stream, 

+ downstream) 

X (in) *= 

y (in) •“ 

z (in) “ 

,o 73 S 9 ^ 


KTD^EVCS 
















CONFIG. 


length (ft) - , 63 S 
SCALE vce>593 
FACILITY 
TEST 


RUN 4Z11T 



^total (pai ) = 


'T'total ” 9io 


Rjyj per foot »= 4, / 


*^phaso change ^ F) “ 

CC« 

)5° 0 

^ «= 0 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


X (in) 

= 



y (in) 

“ 



z (in) 

m 


- 



i'l®' 


W 5 = 


C4-6 






HVD-EVCS 


























PHASE CHANGE TEST 





CONFIG. 


S't^ 





LENGTH (ft) = . C»38 

SCALE .ooS$>3 

FACILITY t-Rc-Z^OT 

TEST C 3 W 142 .C. R 1 >A 

RUN 43,10 


^total (ps^) = 0 20 

"^totai ( 'F ) = 95-0 

"^aw^”^total “ . *? / 

Rjvg per foot «« 5 y> 

*^phase change ^ F) S5o 

C3C -3^0° 

0 

11 

i - 0 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream ) 

X (in) *= 

y (in) “ 

z (in) •" 

.07Z37B my 


KVD-EVCS 
















<?> CO 











PHASE CHANGE TEST 



CONFtG. 44-4. 


LENGTH (ft) ° .C.IS 
SCALE .o05$i 
facility i-i?<i/voT 



09 


^lotat (psij) “ tCpO 
"^total ('F ) = 

'^aw^'^total ” . f/ 
Rjsj per foot - ( % 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (In) = 

« (m) = 

VXiT'L 

HVT5-rVCS 












CONRG. 4^-4. 


LENGTH (ft) - .63^ 
SCALE .00593 
FACILITY A«c/wpT 
TEST OMA2C- 
RUN 

^total (psi^) “ 

Ttotal 

'^aw^'^total “ . 7/ 

RfsJ pQf' foot “ f 


phase change ' ' ^S:> 

PC- 

JS » o 

# « c? 

Camera Coordinates (from 
model center, x-axts 
parallel w/ stream , 

+ downstream ) 

X (m) * 

y (in) “ 

z (In) “ 

Uirs <ti. ur s 

^ pr^ . 

pr^'-5^c- 

HVD-^EVCS 























PHAbt CHANGt 



CONFIG. 4L-C> 



g 

f^total <Psi > “ 

"^total ( P ) “ *?20 

total .*?/ 

R^ per foot = 6 -jt lo^ 



Camera Coordmates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

X (in) = 

y (in) “f 

z (in) *= 

C? Ttvyas. ^ 

sec - 


HVD-EVCS 



















CONRG. A-U -S 


LENGTH (ft) « MZS 
scale .co59i 
FACILITY 

TEST OH4ZC RpA 

run 

o& 

^total (paig) “ I5S 

^aw^^total “ . 9 ^ 

R|vj per foot •» / x 

^phaso change ^ P") “ 2S<o 


fi =.(? • 

^ » O 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) “ 

z (in) * 
















PHASE CHANGE TEST 


CONRG. 




LENGTH 

(ft) = .43S 


SCALE 

. oo5’93 


FACILITY 

a^rc/udt 





RUN . 

4z&y 


s- 



^total ^ 

psl^) “ 

152. 


‘F ) =. 


T /T 
aw' total 

f z. 

per 

foot 

1 X lo‘ 

T 

phase 

change 

(*F) = 2£o 



WASA L«n9>BY iFct- 


HYD-EVCS 










CONFIG, 4^-5 


LENGTH (ft) = 

SCALE .oo59i 
FACILITY i,Rc/jo7 

TEST OH42.C RPA 

RUN 

g-0 

^toui tpsi 5 ) - Uzs 

'^total ('F ) ■= 875 

total ^ 3- 

Rj^ per foot ” ro^ 

^phase change ^ SSo 

oc = is* 

^ “ C? 

Camera Ceordmatoa (from 
mode! center, x-^axia 
parallel w/ stream , 

+ downstream) 

X (m) “ 

y (in) “ 

z (in) “ 

^5 - , P77.Z5C, ' 

\ 


HVD-EV(r 






















CONRG. 4^-6. 


LENGTH (ft) « .6>SS 
SCALE .oo5$>S 
facility LRc/vJDT 
TEST oH-4iC R9A 

, RUN 42.3? 

a.O 

*°total (ps^) = 6.-^0 
T'tota|('P)= 

*^aw/*^total “ ■ yz. 

Rf^ per foot = S ><■ io‘ 

"^phasQ change ^ ~ 

ec« 

^ =r 
^ « O 

Camera Coordinates (from 
model center, x^axis 
parallel vv/ stream, 

+ downstream) 

X (in) « 

y (in) «« 

2 (in) = 















CONFIG. 44.-5 


PHASE CHANGE TEST 



LENGTH 

(ft) = .(cZ8 

SCALE 

.00543 

FACILITY 

LRc/uOT 


TEST OH42C1 


RUN 


eo " 




'l^total (‘F) “ 9^5- 


"^avv^total ” '?Z 


Rfvj P®r foot “ ii. V 


^phaso change ^ F) •= 


PC “ 

/S = C? 


^ - 0 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 
downstream) 

X (in) « 

y (In) •= 

Z (in) 


V<AO ^ KT ' 


L*rt^i*y <Fcfa. 


HVD-BVCS 





PHASE CHANGE TEST 



A3A Lif.gitv (Ft#. 18711 


CONFIG. 44,-5 . 

length (ft) » .455 

SCALE .0059J 
FACILITY LR<i/ui>T 
TEST OH4ic Rpfl 

RUN 4z^3 
8 



Camera Coordinates (from 
model center, jt-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 



^ S S' 

^5^ ,ozfrtt ^ .‘•fi- 

fr~^ec kvd-evcs 





CONFIG. 4^-5' 




LENGTH (ft) - .<Sig 
SCALE ,00593 
FACILITY Lfec/tfoT 
TEST OH42-C 
RUN ^2‘^f' 

8 

^total (psi^) * <2»io . 

'^tota! (‘I" ) = S95- 


Rf^ per foot •= 2 * (o‘ 

T / O P S ^ 

phase change ' ^ 

OC « 


jS « C? 




Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) «» 
y (in) » 

2 (in) *= 


' , 0-7Z93<f 

f^r', if£ . 




HTO-EVCS 














PHASE CHANGE TEST 


CONFIG. 44 ,- S 


LENGTH {ft) = .£>38 
SCALE . oo5’9J 
FACILITY LRc/«pT 
TEST 

RUN ^7^5" 

a 

^total <P®‘ ^ 

Ttotal {‘I") “ 920 


"^aw'^'^ total ” .fO 
Rfsj per fool “ Cb * \c^ 

nr ( * ) w* 

phase change ' ^ ' 
0 C» ^ 5 -^ 


O 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream > 

^ downstream) 

X (in) 
y (in) 
z (in) « 

S' ^ ^ 


^i=> 

/^5-- 

HVD-EVCfl 


I 


{ 


\ 

























N CO 


Isotherm 




JA 


■T_ 

J±_ 


X. 


xt- 


h/h 


r°l* 


.soiou 


. Z i 4 - 2 ‘/ 






UkkX, 






FI5. 103 


t.s.-,<|l«y IF», (371* 


CONFIG. 44-4 


LENGTH (ft) , 4 
SCALE , OOS^Z 
FACILITY L^C/vPT 
TEST oh4z/% 

RUN 4oo4- 

Me,° 8 

^total ^P®‘ ^ 

'^total ("F 1 “ *)e>o 

Rjiq por foot “3/(6 

*^phase change ^ P") “ 
oC ■ 30 
/5 - O 

f-O 

Camera Coordinates {from 
model center, x-&Kie 
parallel w/ stream, 

+ downstream) 

X On) “ 

y (in) " 

z (in) ” 


HVD-EVCS 



















CONRG, 4^-4 


— - 

LENGTH (ft) = .4.28 

scale .OOS92 

FACtLITY LRC-/UDT 

TEST OH42A CRPa; 

run 

. s 

^totaj ^Psi ) " 

'^total = SSO 

'^aw^'^total ” j ^ C> 

Rjsj per foot = 3 >l 

*^phase change ^ »* Zoo 

cc = 3o 

^ o 

) ^ 
1 

0 

) 


Camera Coordinates (from 
model center, 
parallel w/ stream, 
downstream) 

X (in) 

y (in) * 

z (in) “ 

^07 2 zae &rv 

Fr\£rC 


HVI>-SVCS 


















CONRC. . 46-4 


LENGTH (ft) = 

SCALE .OOS91 
FACILITY LRc/\iJ>T 
TEST CRpa) 

RUN 

Me" a 

total ^P®‘ ^ ”■ ■ 

"^total (“I") " 925- 

total ’90 
Rjg per foot =• ^ a 

^phase change ^ “ 4oo 

CC= 30 

/5 " ^ 

^ ast O 

Camera Coordinates (from 
model center, x*axi@ 
parallel w/ stream, 

+ downstream) 

X (in) •“ 

y (in) * 

z (in) “ 


KVD«rvc$ 



















CONRC. 4^--^ 



FACILITY LRc/voT 
TEST OH-^2/! (RP/^) 


4.0 

6 

^total ^PS' ^ “ l4oP 
total = <^2S 

'^aw/T’total “ 



Camera Coordinates (from 
model center, x-axis 
paraUel w/ stream, 

+ downstream) 

X (in) *= 

y (in) “ 

2 (in) “ 

/^s- .!0i^ 7st 3jy 


HVD-EVCS 






PHASE CHANGE TEST 


A 



fsothorm 


to 


iS 




'M^HI 


to 8 

WKS^SnJKM] 












CONFIG. 4t^-4 


LENGTH (ft) - ,638 

SCALE .00593 

FACILITY i. I»c AdT 

TEST oH42fl C*P-^) 

run 

8 

•^total ^ “ (9 35- 

T*total - ?35 

* aw^^^total ^ y <? 

R|sj per foot “ 8 » 'O*" 

^phase change ^ “ - 4 oo 

oc = 3© 


“ o 

Camera Coordmates (from 
modeJ center, x^-axis 
parallel w/ stream, 

+ downstream ) 

X (m) ” 

y (in) 

2 (in) « 


/^5r .)2/jO !iry 

HVD-EVC3 


C^cto. *97 U 









CONFIG, 


LENGTH (ft ) - ,63S 
SCALE .00593 


FACILITY lRc/wpt 


TEST C(3p/'; 


FUN 

8 


*^totaI *PS» ) = l^>3 


'^total (*F ) “ ISO 


T /T - 

aw total , 9 ^ 


Rjsj P®r foot ^ 


^phasQ change ^ P) “ 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) “ 

i (in) « 


HVD^EVCS 










CONFIG. 44 -4 


LENGTH (ft) - .433 
SCALE .cos^i 
FACILITY LRc/yt >7 
TEST OH ^2/^ CkPA) 

RUN 

8 


^total <P®‘ ^ “ '35*0 
^total ” 9 Jo 

*^aw^"^total ” « 90 

Rjsj per foo^ Cy * } 

^phasQ change ^ 

4o 

i® “ o 

0 “ o 

Camera Coordinates (from 
model center, x*axis 
parallel w/ stream, 

+ downstream) 

X (in) ■= 
y (in) ■* 
z (in) “ 


//5 ^ ./£7f5'5 


mzf^rvcs 












PHASE CHANGE TEST 



CONRG, 46- -4 


LENGTH (ft) = 

SCALE , 005^3 
FACILITY Lf?c/voT 
TEST OH-^ZA Crpa) 
run 4 qc{ 2 , 

8 

^lotal ^P®‘ ^ 

Tlolal = 940 

'^aw'^'^total ” , 9 C? 

Rf^ per foot - x I6*" 

"^phase change ^ 

OC - ^0 





Camera Coordinatoo (from 
model center, 
parallel w/ stream, 

+ downstream) 

X (in) = 

y (in) ” 

* (in) "• 

,i 0477 SXy 

see- 


HVD-EVeS' 

















8 

Ptotal (Psf ) “ 

"^total (’F) = 1C.O 

^aw'^^total “ . ?0 

R|y| per foot »= i / i 

*^phaso change ^ “ 2<^0 

oc - 4 ^ 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


X (m) 

y (in) 
z (in) 















CONFIG. 

4^-4 

LENGTH 

= ,65S 

SCALE 

.00593 

FACILITY 

l. Rc/UOT 


TEST 0H“^2.A CppA) 

run 

6 

^total ^P®' ^ ““ 

'^total ( 'P ) = eoo 



Camera Coordinates (from 
mode] center^ x-a^!s 
parailal w/ stream, 

+ downstream) 

X (in) 

y (in) “ 

z (in) - 


HVD-EVCS 












■A iFeto. 1071! 



CONRG. 4^'^ 


LENGTH (ft) « .4,33 


SCALE .00593 


FACILITY <-Rc/vD7 


TEST OH-92fl fRPA) 


RUN 


“5 


^total ^P®> ^ “ 

^395* 

Ttotal CF ) “ 

900 


.fO 

Rjsj per foot « 

(c 1‘JO* 

X 

phaso change 

(“F) “400 


Cfitmora Coordinates (fr£>m 
model center^ 
por^Uol w/ ctream, 

+ downstroam) 

X (in) « 

y (in) “ 

X (in) " 


A/5 • ./0^471-^ 


HVn-EVCB 



















Isotherm 1 h/h 


1 ^ 1 ' 


CONFIG. 

^ LENGTH (ft) ° ,£. 38 
SCALE .oos9^ 
facility LRci/udt 
TEST OH42.fl CUPA) 

run Ao%1 
3 

^total fpsi ) “ ISSS" 

Ttotal = 92i- 

'^aw'^'^tetal 

R(vj per foot •» (d * 

*^phase change ^ F) “• 2.00 
OC = •■■'■ 

^ “ c!) 

^ O 

Camera Coordinates (from 
model center » x-axis 
parallel w/ stream ^ 

+ downstream) 

X (in) = 

y (in) •* 

* (in) “ 

.i 0 fO 3 &£^ 

$ 0 C- 


■nvr>_'tnrf»<* 










<Feo, 


CONRG. 

I 

LENGTH (ft) « .63S 
SCALE .005^3 
FACILITY LRc/yDT 
TEST OH-42-A CffAj 
RUN 4<?90 

g. 

^^total tP®‘ ) “ 

Ttotal 

'^aw^'^total • ^ ^ 

Rjy] per foot •• 5 y 1 0 ^ 

^phase change ( P) “ 17 S~ 
OC- . 

)5° Q 

^ •= D 

Camara Ccardinataa (frOm 
model center, x-Qxis 
parail^S w/ stream, 

+ downstream) 

X (in) * 

y (in) «• 

* (in) ^ 

^^ 5 = ^0^7/67 3ia 


HVD-ry"C3 

















Camera Coordinates (from 

model center, x-axis : 

parallel w/ stream, 

+ downstream) 

X (in) « i 

y (in) “*» I; 

z (in) « : 

r 

,to£o §r^ 

f7*^-sec-o/^ i 

BWn-EVCS 













CONFIG. 46-4 


LENGTH (ft) - . 625 
SCALE , 00593- 

facility 6Rc/u&T 

TEST OH-^IA CPPft) 

4 ioz_ 

8 

09 ^ 


*^tota| (P®‘ J 

(*F ) = 735 - 

R|\j per foot - I t Jc*“ 

"^phase change ^ ” 1 5*0 

CC = 25 

)& = o 
= t) 

Camera CoordinGtos (ffi:H>ni 
model center^ x-^aynm 
parallel w/ stream, 

+ downstream) 

X (in) *» 
y (in) 
z (in) - 


//5 = ; 03 ? 02 QZif 


TTUTi-TTTTrv ‘ 












CONRG. -4^-4 

LENGTH (ft) » .4.35 
SCALE . 005-93 
FACILITY LRC-/UPT 
TEST OH42.fl fPPft) 

run 

& 

^total tpsi ) “ 

'^total (*F) = Sic> 

^aw'^^total ” ^ ?0 
Rjsj per foot “ £. x 10 ^ 

*^phasa change ^ •“ 

oC «* 3 c> 

A *" o 

^ * c> 

Camorci Coordinated (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) ■* 

z (in) 

f ^3 z Bru 


HVD-EVCS 













'^0 



tASALirtglBV tFft. t9711 


CONRO. 44»-^ 


LENGTH (ft) =» ,C>18 
SCALE , 00593 
facility lrc/vOT 
TEST OH4 Zfl 
RUN 

& ' 

^total <Psi J " 1940 

'^total ( “F ) ■» <57 0 

*^aw''^'^total " ,70 
Rjsj per foot *=* S 

^phase change "* 35'0 

oc - 30 

o 

Oemera Coordinates (from 
mode! center, x-axin 
parallel w/ stream, 

+ downstream) 

X (in) * 


y (in) 

2 (in) " 





LENGTH (ft) - .638 
SCALE . 00593 
FACILITY i.Rc/uD’T 
TEST OH42B 
RUN 4130 
M_ “ 8 

'^total ^P®‘ ^ " 1590 

T*totaI (*f ) “ 980 

T. /T, . , — 40 

ftw total • f ^ 

Rfsl ** 4 16^ 

"^phase change ^ “4^^ 

CC «» 35 

JB = o 
^ ~ o 

Camera Coordmatos (from 
model center, x^ams 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) 

z (in) ** 

^ ' ./ 0^517 Ms/ 

fT*'^5<S *®F 


HVD-EVCS 




















PHASE CHANGE TEST 



CONFIG. 44-- ‘TA 


LENGTH (ft) ^ ,6$2. 
SCALE' .00593 
facility i-Rc/ooT 
TEST OH^2B CRPfll 
run 4f3l 

a 

*^totaI fpst ) = ^*25 

■^total (°P) = 9i^ 

'^aw^'^total O 

Rfij pel' foot = 3 jt /£>*" 

'^phasa change ^ “ 3<>o 

oC = 35 

/5 “ O 

^ O o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) ■= 

y (in) = 

* (in) * 


HVD-EVCS 


















CONHC. 4t' i 

LENGTH (ft) •= .638 
SCALE , 00 s 93 
FACILITY i.«c/uOT 
TEST OH 52 .B 
RUN 4/32 

e 


Rtotal <P»* ^ * /390 
T"toial ” ^ 2 $ 

'^aw^^toial * 



Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 

X (in) « 

y (in) •* 

z (in) “ 

, / 0?9 ^ 


HVD-.EVCS 





















CONFIG. 4-^ "4 A 


LENGTH (ft) - ,i,33 
SCALE . 005*53 
FACILITY tRc/uoT 
TEST Ori4ia Cffpn) 

B 

*^tetal (psi ) “ d,3fr 
'T'total CF) = S80 


"^aw^^tolal “ ^-90 
Rjsj per foot •= 2 lo^ 

*^phase change ^ 2 5^0 

/3 = o 
^ = o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

4* downstream) 

X (in) ** 

y (in) “ 

z (in) *=* 

H'‘"‘ <51 t* f£ 

MS » 0,C7soff3s - Sfic -> 

l^T* * ^ 

f-.' D£ 


HVD-EVCS 














NASA L*r.9<oY (Fea. 197Jt 


CONFIG. 


LENGTH (ft) - .638 
SCALE .00593 

' I ^ u rn 

FACILITY i-RV'^DT 
TEST OH4ZB Ce<-A') 

RUN 4)34 

8 

^total (ps» ) " 6 > 2 ^ 

T^ta7T-FT"»^5- 

"^aw'^^total ” 

Rjy| per foot -» 3^*0 

^phase ch^n$e ^ 

'^-35' 


^ “ 6 



Camera Coordmates (from 
model center, x-axis 
pasf^liel w/ stream, 

+ downstream) 

X (in) >“ 


y (in) - 

z (in) ■* I 

HS* d.a^Zt^ox JliL . sec- *F v 

FT' r. 


HVD-EVCS 
















<ASA Lar>fli«Y fFeb. 197U 


CONFIG. 4t- 2. 




* 


LENGTH (ft) - ,i,38 

SCALE ,00593 

FACILITY i-Bc/aoT 

TEST 

RUN 4/35 

M„= a 

^total (psi ) = isf 

"^total •= 7C.5" 

‘^aw^’^tolal ” 

P®*' fP®* “ ! / (o‘ 

"^phaso change ^ ^ 

“^“35 

A- o 

^ “ o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

X (in) « 

y (in) “ 

z (in) « 


7~£, ^ 

HS S d.03ai9 2*^ 

FT*- 


HVD-EVCS 






C- f( ? 
c. 

<^iriS 


CONRG 


4^- z 


LENGTH (ft) - .638 
SCALE .00593 
FACfLITY t-Pc/tf&T 
TEST OH42 6 
RUN 4^5^ 

^ 8 

^total (pst ) “ 135*5^ 


*^aw^^iotal ”* o, 9<:> 
per foot ^ 

*^phasa changa ^ F) ” 45'^ 

CC -> 3fr 


o 



Camera Coordinates (from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 

X (in) * 

y (in) “ 

z (in) ** 





















CONRG. A ^-2 


LENGTH ( ft) » .638 
SCALE . C0593 

FACILITY tRc/uDT 
TEST OH42 repflj 

zy /37 

fi 

^total ^PS' ) “ Bsc> 

*^total = 9^5" 

^aw^^total " <5-^® 

R|sj per foot = 4 y ;o * 

"^phase change ^ F) ■= 5 cc> 
oc = 35 


^ = o 



Camera Coordinates (from 
i model center, x*axis 

parallel w/ stream, 

+ downstream) 

X (in) «= 

y (in) “ 

z (in) “ 

V* t 0 ■' ^ S 


HVB-Enrcs 




















PHASE CHANGE TEST 


CONRG. 



LENGTH (ft) 

- .438 

SCALE .005*53. 

FACILITY 

lrc/udt 

TEST 


4 1^0 

M * 

^ *c» 

8 



(psi ) ” i^/5* 


CF) - 

9So 


0.90 

Rj^ per foot “ 


^phaso change ^ “35"^ 

CC f=» 

30 


A “ 

a 


^ m 

o 



C^mora Cooznimates (^rom 
model center 9 x-axio 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) ■“ 

z (in) *■ 

ft, F^Av.[ S’ 

145 • C.iiX"77S - 5C-C- *F 

F't'- 

HVI>-BVC3 


































CONFIG. 4^-2. 


i 

0 


length (ft) - .<5SS 

SCALE .00593 

facility Lt?c./uoT 

test oH^2.B 

RUN ijiiil 

M«“ 5 

Ptotal ^PS‘ J “ ■^•35' , 

^total ( 

*^aw^*^tota! o.^o 

Rjvj per foot ** 3 

^phase change ^ “»joo 

CC » 3o 

^ ^ » o 

^ ^ o 

Camera Coordinates (from 
model center, »;-axia 
parallel w/ stream, 

+ downstream) 

X (in) " 

y (in) •** 

z (in) ** 

^ : — „.. 


Hit >Mv ^ 


AH>S 


HS » O.OlStSiZ. S2^ 
PT* 


see- 

KVD-^CS 












CONFIG. 4^-4fl 

LENGTH (ft) - 
SCALE . 00593 
FACILITY LP-c/wOT 


TEST 


RUN 

1 


8 ‘ 

1 

^total 

(pai ) iiZO j 

^total 

(“F) - 925 - 1 

’^aw'^’^total “0.90 

Rjg per foot 5 k iO*" 


*^phasa changa ^ 3c>e> 



Camara Coordinataa (from 
model center, x-asis 
parallel w/ stream , 
downetroam) 

X (in) 

y (in) « 

z (in) « 

ot'j 


HS ^ O. C95^ldO? . 5PC " “F 

BVD-EVCS 






























CONFIG. 4(^-Z 


LENGTH (ft) = .638 

SCALE .00593 

FACILrTY Lfic/uDl 

TEST OH^2B ('RPa) 

RUN 

^o)“ 6 

^total fp®> ) = '390 

^total ( ) •= 9 i ^ 

T /T •* 

aw' total C. 90 

Rf.j per foot “ t % (0 

^phase change ^ **26 0 

oc = so 

>a- o 

0=0 

^ 1* A 


Coordinates (from 
model center, x-ajtis 
parallel w/ stream , 

+ downstream } 


X (in) 
y (in) 
z (in) 


H ^7 


4 


1 o rJ 


^ / 


ws * Q, (05092 STiJ . 5*, -P 


HTO-SVIS 






CONHG. 4-4-4A 


LENGTH (ft) - .650 

SCALE .cos 95 

FACILITY tfc/oDT 

TEST 0H416 

run 

& 

Ptotal ^P®‘ ^ 

'TtotalCF)- 

"^Qw^^total ** 0.9^ 

Rkj per foot “ i f 10** 

^phaso change ^ 

cC «* 

j|S “ 6 

^ “ 0 


Camera Coordinates (from 
model center, x-axio 
parallel w/ stream, 
do wnstraam ) 

X (m) ** 

y (in) “ 

2 (in) “ 






















CONRG. 4 6^-1 


LENGTH (ft) * ,£.i8 ' 

SCALE .00593 

FACIUTY lRc/ud7 

TEST oh42E 

RUN 

8 

^totaJ (P3‘ ) “ 

"Ttotal ) “ 9/5- 

T /T 

aw total C. 90 

Rjsj per foot = 7 / / o‘ 

^phaso change » 4oo 

CC ea 

^ « c? 

^ S O 

■ k* A - 


Camera Coordinates (from I 
model center, s-axts f 

parallel w/ stream, | 

+ downstream) [ 

5 - 

X (in) - I 

i- 

y (in) - I 

- y 

s (in) " I 

■■■■ ■ n il. (. 

rrrrv. 'r (r | 

VIS - O, Mi SM BX« -Sec- *P r 

fT* i 

t; 
!■ 

i 
1 
(• 


HVD-EVCS 







CONFIG. 4^-4A 








PHASE CHANGE TEST 



(ASA Lirigify I97TI 


CONFIG. 4^~Z 
LENGTH (ft) = ,C3S 


SCALE .OOS9J 


FACILITY L{?tAD 7 



^total (pai ) *“ 


total ( °F ) “ 9 to 


T /T « 
total 

per foot *= 

phase change 

oc « 30 


0.90 

3 * io‘ 

CF) “ 300 


0 “ o 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) » . . 


y (in) “ 

X (in) " 

us • O.071XSC7 

FT*- 


HVB-EVC3 







CONFIG. 4^-2. 



FACILITY LRc/uDT 


TEST OH4iB fRPfl) 


RUN 


Camera Coordinatos (from 
model center, x-ax(s 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) “ 

z (in) « 


I c . • - \ o<'.' ■ *:\r ^ Q 

Tk ^ \ . C 


: 8 

) 

r 

f' 

^tola! <PS« > *" 

Its ; 

i 

Ttotal “ 

8 \o j 

T /T - 

aw' total 

0.90 ! 

f 

Rjsj P®J^ ■“ 

1 X 10^ 1 

T 

phase change 

<“F) ” 175 [ 

1: 

OC - 30 



HVD-EVCS 














PHASE CHANGE TEST 



FI 6 . } 3 a 


CONFIG. 4^-4A6F 


LENGTH (ft) « 

SCALE ,00592 
FACILITY LRc/uoT 
TEST OH42B 



8 

*^totaI ^Psi J “ <i»3? 
total t ^ ^ 

'^aw“'^^totaI *" 

R per foot - 3fi lo^ 

*^phasa change ^ ” 3SO 

^ --- ;-- ■ 

oC « 30 

A “ » 

0 

Camere Coordtnatea (from 
modei center, x-^axis 
parallol w/ stream, 

+ downstream) 

X (in) i 

I 

y (in) « I 

z (in) - ; 


/ ‘ / V 

HS ’ O.CII BJM - p 

HFp _ i 

HVD-KVCa i 
















CONFIG. 4fc-fl8F 


LENGTH (ft) •" 

SCALE .tjoS9i 
FACILITY lrc/ud7 
TEST OH42.B 
RUN 4/5 2 

8 

^total ^PS‘ ^ " 1405" 


'^totat ( “f ) “ 9<50 


T /T 

aw' * total 

o. 9o 

Rfsi 

per fool *» 


T 

phase change 

( ®F) •» 4o0 

<K - 

30 



o 



0=0 


Camera Coordinates (from 
mode) center, x-ax)s 
parallel w/ stream, 

+ downstream) 

X (in) “ 


y (in) 
z (in) 


•I 




' 7 ‘ ' 


Hs» «7w 

f ‘ , 


& 


see - 


KVD-r/CS 















CONRG. 4C>-f 


s 

LENGTH (ft) - ,i,s8 
SCALE ,oo5$3 
FACILITY lRc/udt 
TEST 0H42-B 

^/53 

8 

^total 5 “ 6.^0 . 

total ( ) = 92.0 

*^av(y^lotal " 6.90 

P«** ^®o* 3 31 10^ 

"^phaso change “ Sod 

cc 30 

^ « o ^ 

# » o 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (In) ■“ 

y (in) - 

z (in) ®» 


M>S 


HS» 


o.o7 3«f»i ^ .src.-p 

P 7 X 











CONF7G. 4^-4/} 8 F 


LENGTH {ft) - .4JS 
I SCALE .ooS?3. 
facility LHC / a 01 
TEST OH4iB CHPfil 
RUN 

8 

^iotal (ps« ) “ 

795 

T /T 

aw total 0.9^^ 

Rf^ per foot * I ?c 10^ 

^phasa change ^ F) “ 2oO 
<5C« 30 

^ « D 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (tn) *» 

y (in) 

z (in) « 

VVh. r. ‘^■2 VI.-'. 

/ * ^ ^ 

H5 • 3 9rU4 _ SfX- *P 


HVD-EVCS 


.<ix 















CONFIG. 4-45-4f^BP 


LENGTH (ft) - 
SCALE .00593 
FACILITY LRo/uBT 
TEST 6H42B Csoft) 

RUN mss 

6 

Ptota! (ps5 ) . 



Camerei Coo (from 
model cenfcor^ 
parellol w/ stream » 

+ downstream) 

X (in) "= 

y (in) “ 

Z (in) “ 

To \ c.; .v,; 

HS- 0 .«J-}J J 4 z 

Cl’*- 
















CONRG. 


LENGTH (ft) » .i>l>8 
SCALE .cos^^ 

facility Lftc/uDT 
TEST OH42-B 



S 

^total <P®' ^ 

Ttotal(’F>“ 

*^aw^*^lotal 0-90' 

Rf «4 per foot “ 4 ji I 6 ^ 

^phase change ^ F) “ 

« - 3o 


^ - a 



Camera Coordmatea (from 
model center, x-exio 
parallel w/ stream, 

+ downstream) 

X (in) =* 

y (in) - 

z (in) “ 

i r,, Q 

MS* O lt>4 7fcl S^C-*C 

t; -L 


HTO-EVC8 






















CONRG. 44-1 


LENGTH (ft) = 
SCALE . OOS93 
FACILITY LPc/wDT 


TEST OH-42.B CRfA) 


4 ^/ 55 ; 

Mc° S 

Ptotel <psi ) - U3 


total t P ) “ "^8^ 


^aw'^^total " 0.90 


Rjj par foot “ / n lo *’ 


'^phase change 


° lo 
A " o 
^ » o 


Camas?© Coordinates {^rom 
modal center > x-ajac 
parallel w/ stream, 

+ downstream) 

X (m) « 

y (in) 

* (in) ® 

I CVfv C c... j;'- 

HS 5 C*0Z^l-^se -sac-*F 
Ft* 

HVD-EVeS 














1 ^ 


PHASE 



A Lorxjlty fF«,, 1071) 


CONFIG. 46-3 


LENGTH (ft) =3 ,433 
SCALE ^ ooS93 
f^ACILlTY LRc/ui>7 
TEST OH^^B Cf^e^) 
RUN qi 5^ 

mT^ B 


^total 4^o . 

^aw^^^total ** ^*90 

P®'' ” 2 % to"' 

*^phas 0 change ^ “ 2oo 

OC « 30 





Camera Coordinates (froz^ 
model center, x-axis 
parallel w/ stream , 

+ downstream) 

X (in) ** 

y (In) >• 


^ « (in) “ 

; o T ! r 6 

0.<J72<»040 STu _ 

, , o 
1} ■ 




PHASE CHANGE TEST 



Vi»r.gl«v 137 


/ 


CONFIG. A(r:-\ 


LENGTH (ft) « .635 


SCALE ,00 593 


FACILITY LRo/vPT 


TEST Crpa) 


run 


M„= g 


Rtotal (ps' J = 




T /T 

aw^ total 0,90 


per foot ” | )c lo^ 


"^phase change ^ F) 


OC = ZO 



Camera Coordinates (from 
model center, x~axis 
parallel w/ stream, 

+ downstream) 


Z (in) *• 


v-f) rr-i’ ^ (> 

MSt 0.0 3 9 5^0.2$ 

FT' 


HVD-EVC& 



























PHASE CHANGE TEST 


CONFTG. 44-/ 


LENGTH (ft) » 


SCALE ,00593 


FACILITY tfic/voT 


TEST 0H<q2.B fcPfi) 


RUN 




total 'PS‘ 


(psi ) = 1 385" 


'^total (“f ) “ <^(5 


T /T = 
aw' total O.9o 


Rfvl per foot “ 4 i( io‘ 


pha3Q chan9Q 


rr) - 35-0 



camera Coordinates (from 
model center, x-e«is 
perellel w/ stream, 

+ downstream) 


y (in) " 


Ms* 


- S^c ‘ ‘='ft 


HVD-EVCS5 



















CONFIG. 44,-3 


i 

LENGTH (ft) •» .irSS 
SCALE .oo;>5)3 

FACILITY (.Rc/ooT 
TEST OH42-E. 



6 • 

^total (psi ) **" \^SS' 

'^total ^ a 70 

** 0.90 

Rjyj par foot 

^phaso change ^ P) •* ^50 
oC tat 3o 
^ « o 

I 

Camera Coordinates (from 
model center, x^axis 
pat'allet w/ stream, 

+ downstream) 

X (In) “= 

y (in) • 

z (in) *» 













PHASE CHANGE TEST 



WASA L«n9^V fPffc, 1071 ^ 


CONFIG. 4^-3 



LENGTH (ft) » .638 


FACILITY LRc/oOT 


TEST oH•4^B CRPA) 


RUN qi0 


f"total (ps‘ ) “ i.SS' 


T-totaJ (‘5^) - 95-5- 




per foot ”* 3 


^phase change ^ P*) *• 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 


y (in) 


















CONRC. 



LENGTH (ft) « .6,50 
SCALE .00593 
FACILITY oRc/udT 
TEST OH4^B cppp) 

RUN 

8 

Rtolal <P®‘ ) " <i-4 0 

Ttotal “ 930 

'^aw^'^total ^ 0.^0 

Rfsj per foot =■ 3 * lo^ 

"^phasB change ^ 

Of = Jo 

^ = o 

?^ ■= o 

Camera Coordinates (from 
model center, x-axIs 
parallel w/ stream, 

+ downstream) 

X (in) = 

y (in) “ 

z (in) ** 


3»e>.G73t»75 ?ulit ^SCC-‘F 

EVD-EVeS 















?ASALbo^I(»y iFeb. t97H 


CONFIG. 4^-S 

■\ 


LENGTH (ft) «. .<^38 


SCALE .£>0593 


FACILITY lRc/^OT 


TEST OH ^ 16 , cspA) 




8 


^totaj <psi ) •* 


^total ^ ^ “ 92 0 


T /T = 
aw^ * total O.90 


Rjs^ per foot 


^phase change ^ ”<{oo 


OC « 3 . 



0 

^ «=: 

a 


Camera Coordinates (from 
model center^ x-axis 
parallel w/ stream , 

+ downstream ) 

X (in) “ 
y (in) 

2 (in) « 


H s « o. » * ^ src - 




Isotherm 



CONFIG. 


LENGTH (ft) - .4.3S 
SCALE .00593 
FACILITY LRc/uDT 
TEST OH42B <PP(0 

RUN 

B 

Rtotal (P®‘ ^ " )fc?5' 

Ttotal(°F)- 9B5 

^aw^^total ” 0^90 

Rjg per foot 7 ^ 

^phase change ( FJ ™ ^oO 
CC ta 

^ o 

Camera Coordmates (from 
model center, x~axis 
parallel w/ stream, 

+ downstream) 

K (In) •* 

y (m) “ 

2 (in) “ 

y 

() t-_.. .. r.. 

FT' 

iT/D-S'/CS 
















CONRG. 46-3 


length (ft) 

» .c>se 

SCALE .oc>593 

FACILITY Life./ ^07 

TEST 

OH42-B 

RUN 

^/48 


M_«* 

(3d 

a 


^fcotal 

(psi ) ”= 

1930 

^total 

('F ) - 

9<g5- 

T /T ■ 

aw' total 

0.90 

per foot ^ 

e 10*’ 

T 

phase change 

(-F) -4oo 

oc - 

3a 


/3- 

a 



o 



Camera Coordinates (from 
model center, x-exis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) «= 

z (in) * 

Hs m <9. 

f.'OS 



HTO-BVCS 













^A£TA 1571^ 


PHASE CHANGE TEST 


CONRG. 



127 


s 


LENGTH (ft) = ,636 

SCALE .00593 

FACILITY tPc/yPT 

TEST OH42.E CPPAJ 

run 

fi 

^total (ps> ) " : .:„ 

. _ . 

<“P ) “ ©54 

^aw^^total ” 0,9 o 

lllly 

*^phaso change ^ F) *“ 3oo 

« - 3£T 

^ = o 

^ « o 

Camera Coordinates (from 
model center, x-exis 
parallel v// stream, 

+ downstream ) 

X (in) 

y iln) " 

Z (in) " 


t r^f I ^ V f • , (f 

HS-t 

F7 * 


hTD-EVCS 


















CONFIG. Afo-Z 


LENGTH (ft ) - 
SCALE .00 593 
FACILITY tRc/uoT 
TEST OH42B CsfP) 


run Ajj 



^total tps« ) - J 35 o 


“^total " 9 <F 


'^aw^*^total *" 0. 9 O 

R[sj per foot “• 4 >i 


"'^phasa change ^ *“ 



Camera Cooisiinales (from 
model center, x-axia 
parallel w/ stream, 

+ downstream) 

X (In) = 

y (in) = 

z (in) “ 

■ . 'I, f.i,' V ». ? 

MS'- Q./6 5-C9t Sl»_sf4-<.p 


HVD-EVCS' 















‘""A iPoO. 197 U 


CONRG. 44 


LENGTH (ft) .63<5 
SCALE ..C0593 
FACILITY LRc/uPT 
TEST OH41B 

RUN 4 jfjS 

6 

Rtotal tpa« ) = 1390 


total ( ) °* 933" 


'^aw/’^total “0.90 
Rjyj per foot « 

j "^phase change ^ ^ ^OO 


cc - SS' 

7 ^ r 


Camera Coordinates (from 
model center, x-sxis 
parallel w/ stream, 

+ downstream ) 


X (in) 
y (in) “ 
z (in) **• 


Hf 7 q ON C- 

- S€c 

f' 


HVD-EVCS 


I 























HVD-EVC3 






CONHC. 4^-4EBP 

LENGTH (ft) .^3S 
SCALE , oo593 
FAC/LITY 

TEST 0H-^2B CPPfl) 

RUN If} j-y 

M„= 8 

^total (psi ) “ L2S . 

’^total (°F) ^ 94 <? 

"^aw^'^total ““ O.90 

R[^ par foot •» 3 ;t ( 0 ** 

"^phase changa ^ “ •4o0 

OC = 30 



Ca^mera Coordinated (from 


model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) « 

y (in) “ 

z (in) “ 

J. V - 

MS s 0.07 Hy 


HVD-KVCS 






CONRO. 44-2. 



LENGTH (ft) = ,&38 
SCALE ,00593 
FACILtTY i-f?c/uOT 
TEST OH42.B CcPfl) 


RUN ^/7g 


Mo” S i 

^total tpsi ^ " 

4S5- 

T.OU.I Cfl ■ 

9^5’ 

"^aw'^^^total ” 

O. 90 

Rjs| per foot ” 

3 >■ to*' 


^phftsa change ^ F) “ S'oo 



Camara Coordinates (from 


model center, x-©?ds 
parallel w/ stream, 

+ downstream) 

X Un) 

y (in) * 

Z (in) 

*• < ^ 
t ^ 

Hi <t 

PT’ 

HVD^EVCS 















PHASE CHAMC^ TEST 


CONRG. 



LENGTH (ft) = ,6.38 

SCALE . 00593 

facility tRc/VDT 

TEST OH42.B fRPfl) 

RUN ^^79 


^total (pst ) “ 


^aw^^total ” 0*^0 

R|^ per foot ■= / % io*° 

^phase Chang© 

oC « 30 


# - <9 

Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream ) 

X (in) “ 

y (in) * 

z (in) « 


\ c'.'j r’j- s !,' 7 

Hit, o,oHoit76 ^ 

Fr* 


lASA t6AQi«v (Fob. 197 U 


H 7 D-E 7 C 3 






































ASA Let>ol«y (Fib. 1971} 


CONFIG. 

LENGTH (ft) ■. ,6>Z8 

SCALE .OOS93 
FACILITY LRc/uoT 
TEST DH42.6> CePA) 
RUN l^fgj 

B 

^total <PS» ) « *57 
T’total (’F) “ SiO 



Camara Coordmatos (from 
model center, x*Gxis 
parallel w/ stream, 

+ downstream) 

X (in) =* 

y (in) 

z (in) ” 

■ -t - E 

MStr 4>.o^93tii '%ec' V 


HVD-EVCS 

















CONRO. 4i>-4P^BP 


LENGTH (ft) - .638 
SCALE .C0595 
FACILITY LBc/uoT 
TEST 0H42B, 

4 /g 7 



^tota! tp®‘ ) “ 

Ttoul CF) - 750 

*^aw''’’^total “ 0.90 

per foot * I * io*“ 



Camera Coordinates (from 
model center, K-axis 
parallel w/ stream, 

+ downstream) 

X (in) ** 

y (In) ■“ 

z (in) ■> 

r>i '*■ f r^Ti' r i 

HS t 0.0 4C.4 »4C -ict; .•f: 

P T*' 

^ * 

HVD-EVCS 


























LENGTH (ft) - .425 
SCALE .005 93 
FACILITY Lftc/\»DT 
TEST 
RUN ^/S3 

a 

^total (psi ) = (6* 

Ttotal (“J") " 

'^aw^'^total 0-96 
Rjsj per foot “ i ;t. lO*" 


*^phase change ^ m 2 oo 



Camera Coordinates (from 
model center, x-axie 
parallel w/ stream, 

+ downstream) 

X (in) ■* 

y (in) “ 

2 (in) “ 

Rtao'-. '• ^ '- 

A'f>S 

H3» O.OJ92403 S^y-sfc-'P 

KVD-rV’CS 




















CONFIG. 44.-4AEBF 




LENGTH 

(ft) - .^3g 

SCALE 

.OOS93 

FACILITY 

t,Bc;/ut)T 

TEST 

OH42.S Ccpft") 


RUN qjQ4 
8 


Rtotal ^P*‘ ^ 

Ttolol l'f> - ■5’'° 
■ 0-90 


per foot »® 1 |C^ 



Camera Coondinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) 

y (in) “ 

z (in) “= 







CONFIG. 


f 


LENGTH (ft) - 
SCALE .00593 
FACILITY LRc/yo'T 
TEST OH-AiB CRPfl) 
/^iq 5‘ 


^total ^P®' ^ 

'T'total (*F) - S 90 


"^aw'^'^total " 0.90 
per foot ~ 3 lO ^ 

*^phase change ^ 

CC =! 3 0 


o 



Camera Coordinates (from 
model center, x-axts 
parallel w/ stream, 

+ downstream) 


X (in) “= 
y (in) ■ 


(in) 


I. .- 




M 's CT 

r ■' 

H5-. 

rr* 

HVB-EVCS 
































CONRG. 

46 p-- 4 BF 

LENGTH 

(ft) - . d .38 

SCALE 

. (?o6^3 

FACILITY lRc/\;ot 

TEST 

rRPfl) 



8 




■^total (*F) “ a 90 


T /T iB» 

aw' ^ total 0.90 

Rn 

per foot 3 Y 10^ 

^phase change ^ F) *» 2 50 

oC « 

io 


0 


0 


Camera Coordinates (from 
model center, x-axIs 
parallel w/ stream, 

+ downstream) 

X (m) 

y (I'n) ** 

z (in) ** 

' ^ J'f 1;T 5 

* ft. it ®P 

1* 

V ^ 


HVD-srvcs 
















CONFIG. 46 


f 


LENGTH (ft) - -4.3S 


SCALE .00-593 


FACILITY cRc/vJD-X 
TEST OH41B 


4/g9 

& 

^totai <PS‘ ) “ 


Ttotal <“P) - 


total < 2.90 
Rjsf P®r foot ” 3 ^c>^ 


^phaso change ^ 


CC « 30 


^ 

# o 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) “ 

z (in) *= 

■ ■:■•■■ 1 O" 

HS 1 S9 


tlVD-EVCS 














tASA L*r^«v 13? U 


CONFIG. 


f 

LENGTH (ftl = ,ass 
SCALE , 

FACILITY 1-Rc/udt 
TEST OH-qi.B Cppa; 

RUN ^/9 0 

8 

^total (psi ) •» 

Ttotal ) “ 695- 

'^aw'^'^total "* 0.9o 

Rj»j per foot “ 1 /o‘’ 

"^phase change ^ F) ■ ffoo 

oc = 

^ - 0 

Camera Coordinates (from 
model canter, x-axfs 
parallel w/ stream, 

+ downstream) 

X (m) “ 
y (in) ** 

2 (in) « 


^ CNi ' jC, 

Hi » o.o’74^lA9 Mru 


HVD-EVCS 














CONRG. 44>-5‘ 


length (ft) - , 63 f> 

SCALE .00 593 
FACILITY lRc/udt 
TEST OH426 
RUN 9 2 

8 

^total tp®' ^ . 

'T'total ('F) = W 

'^aw'^’^total “ 0.90 

Rj^ per foot “ I % to*" 

*^phase change ^ F) *■ 2oo 
oC » 

^ C3 

7 : ; 


Oamera Ooordtn&tcs (from 
modal cantoPj x^axis 
parallel w/ stream , 

"♦* downstream ) 

X (in) ^ 
y (in) “ 
z (in) *== 
































CONFIG. 44»-5‘ 


LENG 

TH (ft) 

- .&3iJ 

J 

< 

O 

E . cjo 

s?>3. 

FACILITY L 

PC/UOT 

TEST 

OH44.C t'RFflj 

RUN 


1 ®=> 





li 3? 

1 

(*F ) = 

e^s 

T /T. . , *= 
avv total 

0.90 

per foot ~ 

3 <o‘’ 

T 

phase change 

(*F) = 27i“ 

CC 

3o 


j A *=* 

o 


5i = 

o 



Camera Coordinates (from S 

model center, x*-axis j 

parallel w/ stream, | 

+ downstream) | 

X (m) [ 

y (in) *• I 

2 (in) **= 

^ o 

W s - o. cO fw ft Ta . • F 

HVD-EVCS 








PHASE CHANGE TEST 


Isotherm 


a, I 1 + 7 




F\G* m 










PHASE CHANGE TEST 





Isotherm 


n 

O. ? 4 tS 9 *f 


6 - 1 8fc S ro 

4 i 

O. t 6 

f-w 

o. ( J i t ‘-)4 














FlS. 170 


torn 


CONFrC. 44-5 


LENGTH (ft) = ,4,33 
SCALE ,^0^-93 
FACILITY >.9.e-/iJ01 
TEST OH42C CPP-^) 

run i 27 S~ 

M,= 6 

^total (ps> J 


Ttotal CJ^) » 92 0 

total ** 

Rfg per foot = ej< lo*" 

^phase change ^ R) ■* 

oC = 3.0 

•= o 

o 

Camera Coordinates (from 
model center, x~axis 
parallel w/ stream, 
downstream) 

X (in) « 

y (in) 

z (in) 



M3»O,|0s4-71 ,^^2>EC -**F 


KVT>_TrrPQ 










PHASE CHANGE TEST 




LENGTH (ft) « .C>iS 


SCALE .ooSl'J 


FACILITY i-Rc/uoT 



PtoUl 


Ttotal ‘5^'' 


'^aw'^'^lotal 0.90 



T . 1. ( *F) ”■ 

phase change 


C T ' 

h^jQ-r/cs 











PHASE CHANGE TEST 



Isotherm 


5 


f t 

o. 

. 

c?. U V f 


c . c 1 1 1 L\ 1 



(l' ^ 




1 





Fl6. 180 


CONFIG. 



length (ft) “ ,63a 

SCALE . O0593 

FACILITY tPc/oDT 


RUN f,27? 

M«= 8 

^total ^ 

Ttotal 

^aw^^total 0. 9C> 

Rj,j per foot *= C Y- 

T L i_ ( ' F) = 

phase change 

oc ^ '2>o 

)3 = o 

^ O 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “= 

y (in) *= 

z (in) *= 

^ :: S' 
















CONFIG. 








PHASE CHANGE TEST 



NASA La/>g'«Y 1971} 


CONFIG. 


LENGTH (ft) =< .1^38 
SCALE ,00593 
FACILITY tpc/\;[)T 


TEST 

OH 4ZC 

CpPi'V 

RUN 




8 


*^total 

( psi ) = i 4) O 


"^total 

(”F ) - ?£S 


T /T 
aw 

total ' 


[ 

^ ^ ^ 


i T 

phase 

( 

1 change ' ' 

« 2^0 

oC = 

3o 


lS = 

a 



o 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) = 

y (in) 

z (in) “ 

WSr a.o^9‘i^c2 %_Zy ’ 

JT/D-SVCS 

















PHASE CHANGE TEST 


\0l 




V 


CONFIG. 


LENGTH (ft) 


SCALE 

. 00^92 

FACILITY 

t?c/uDT 

TEST 

bh^ic CcpA^ 

RUN 

fZ$f 

M« = 
<*> 

8 


^total ^ 

3Sl ) = 

/4oo 

total ^ 

BE 

9io 

aw'^'^total 

o.$o 

Rn per 

foot “ 

(o y. 10*° 

T 

phase 

chang< 

CF) = 2ro 

oC *= 3 

lO 


^ ■= 

c? 


^ r« 

O 



Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 

X (in) “ 

y (in) ** 

z (in) “ 

^ ^ 5 " 


HVD*EV'CS 










NASA L»rei«y (Feto, 1971) 


CONFIG. 4^“^ 


LENGTH (ft) = 
SCALE .aoSOl- 
FACILITY i-Pc/uPT 
TEST OH42C 
RUN 

fi 



Camera Coordmates (from 
model center, x*axis 
parallel w/ stream, 

+ downstream) 

X (in) = 

y (In) ■= 

2 (in) “ 

Q, r 

HS o. c 


HVD-EVCS 


















PHASE CHANGE TEST 


CONFIG. 


LENGTH (ft) *» 

SCALE .005-93 
FACILITY cPc/vOT 
TEST Cf?P)^) 

run 



Ptotal 

Ttotal (“P ) “ 7fc0 
total O . 9 

R per foot •= I iC^ 

T . , { *’ F ) - 2 ^ 

phase change 


jS = O 

^ « O 


Camera Coordinates (from 
model center, x-axis 
parallel w/ stream, 

+ downstream) 


X (in) " 
y (in) = 
z (in) “ 
















CONFIG. 


LENGTH (ft) » ,c>ze 

SCALE • . oo5-9i 

FACILITY i-Bc/uDT 

TEST OH42C 

■RUN 4?^^ 

3 



T /T » 

aw^ total 0.90 

Rj^ per foot = 2 > i o*" 

^phase change ^ ^ 

oc = 3? 

^ ■= 0 V 



Caimera Coordinates (from 
model center, x^axjs 
parallel w/ stream, 

^ downstream) 

X (in) 

y (in) 

z (in) 

' (iQ 

HS - o. o:733loL ‘ ‘ 


ff/D-£YCS 
















